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CHEMICAL COMPOUNDS 

1 " 

The present invention relates to certain quinazoline derivatives for use in the treatment 
of certain diseases in particular to proliferative disease such as cancer and in the preparation 
5 of medicaments for use in the treatment of proliferative disease, to novel quinazoline 
compounds and to processes for their preparation, as well as pharmaceutical compositions 
containing them as active ingredient. 

Cancer (and other hyperproliferative disease) is characterised by uncontrolled cellular 
proliferation. This loss of the normal regulation of cell proliferation often appears to occur as 
10 the result of genetic damage to cellular pathways that control progress through the cell cycle. 

In eukaryotes, an ordered cascade of protein phosphorylation is thought to control the 
cell cycle. Several families of protein kinases that play critical roles in this cascade have now 
been identified. The activity of many of these kinases is increased in human tumours when 
compared to normal tissue. This can occur by either increased levels of expression of the 
15 protein (as a result of gene amplification for example), or by changes in expression of co 
activators or inhibitory proteins. 

The first identified, and most widely studied of these cell cycle regulators have been 
the cyclin dependent kinases (or CDKs). Activity of specific CDKs at specific times is 
essential for both initiation and coordinated progress through the cell cycle. For example, the 
20 CDK4 protein appears to control entry into the cell cycle (the G0-G1-S transition) by 
phosphorylating the retinoblastoma gene product pRb. This stimulates the release of the 
transcription factor E2F from pRb, which then acts to increase the transcription of genes 
necessary for entry into S phase. The catalytic activity of CDK4 is stimulated by binding to a 
partner protein, Cyclin D. One of the first demonstrations of a direct link between cancer and 
25 the cell cycle was made with the observation that the Cyclin Dl gene was amplified and 
cyclin D protein levels increased (and hence the activity of CDK4 increased) in many human 
tumours (Reviewed in Sherr, 1996, Science 274: 1672-1677; Pines, 1995, Seminars in 
Cancer Biology 6: 63-72). Other studies (Loda et aL, 1997, Nature Medicine 3(2): 231-234; 
Gemma et aL, 1996, International Journal of Cancer 68(5): 605-11; Elledge et aL 1996, 
30 Trends in Cell Biology 6; 388-392) have shown that negative regulators of CDK function are 
frequently down regulated or deleted in human tumours again leading to inappropriate 
activation of these kinases. 
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More recently, protein kinase, that are structurally distinct from the CDK family have 
been identified which play critical roles in regulating the cetl cycle and which also appear to 
be tmportan. in oncogenesis. These include the newly identified human homologues of the 

Ipll proteins. The three human homologues of these 
5 genes Aurora-A, Aurora-B and Aurora-C (also known as aunn^, auroral and auroras 
respecdvely) encode cell cycle regulated serine-threonine protein kinases (summarised in 
Adams «*/., 200!, Trends in Cell Biology. 11(2): 49-54). These show a peak of expression 
and ktnase activity through G2 and mitosis. Severe, observations implicate the involvement 
ofhumanauroreproteinsincancer. This evidence is partfculariy strong for Aurom-A. The 
Aurora-A gene maps m chromosome 20,13, a region mat is frequently amplified in human 
■amours including both breast and colon turnouts. Aurora-A may be the major targe, gene of 
ft. amphcon, since Aurora-A DNA is amplified and mRNA overexpressed in greater man 
50% of primary human colorectal cancers. In these mmoure Aurora-A protein levels appear 
g-attye.evatedcompare.fmadjacen.nonnaldssne. In addirion. fransfecdon of reden, 
15 fibroblast with human Aurora-A leads to tmnsfonnation, conferring the ability «o grow in 
aoftagarandfo m tumoureinnudemice(Bischoffetal., 1998, The EMBO Journal 17(H)- 
3052-3065). Other work (Zhou et al,. 1998, Nature Genetic, 20(2): 189-93) haa shown ma, 
antfical overexpresaion of Aurora-A leads to an increase in centrosome number and an 
mcrease in aneupmidy, a known even, in the development of cancer. Omer wo* has shown 
an mcrease in expression of Aurera-B (Adams .r.f.,2001, Cmomsoma. 110(2):65-74) and 
Aurora C (Kimura aal, 1999, Journal o,Bi„,ogical Chemistry, 274(11): 7334-40) in .umour 
cells when compared to normal cells. 

Importantly, i. has also been demonstrated ta abrogation of Aurora-A expression and 
funcuon by andsense oligonucleodde treatment of human tumour cel. lines (WO 97/22702 
25 and WO 99/37788) leads .o cell cycle arrea, and exe«s an andpronferadve effee. in these 
tumour eel, Unes. Additionally, small molecule inhibitors of Aurora-A aud Aurora-B have 
b^ndemonsuamd .o have an andprohferadv. effec. in human mmour cells (Keen era/. 2001, 
Posted, American Association of Cancer research annua! meedng). This indicates that 
mmbmon „, the funcdon of Aurore-A (and possib.y Aurora-B) will have an andproufemfive 
effect that may be useful in me treataent o, human hunours and other hyperprofiferarive 
dtseuses. Pmther, inhibition of Aurora kinases as a therapeudc approach ,o these diseases 
may have significant advantages over targebng signalling pathways upstream of.be cell cyc,e 
(e.g. those acdvated by grow™ factor receptor .yr osi „ e Mnases such as epidermal growth 



101092 



-3- 

factor receptor (EGFR) or other receptors). Since the cell cycle is ultimately downstream of 
all of these diverse signalling events, cell cycle directed therapies such as inhibition of Aurora 
kinases would be predicted to be active across all proliferating tumour cells, whilst 
approaches directed at specific signalling molecules (e.g. EGFR) would be predicted to be 
5 active only in the subset of tumour cells which express those receptors. It is also believed that 
significant "cross talk" exists between these signalling pathways meaning that inhibition of 
one component may be compensated for by another. 

A number of quinazoline derivatives have been proposed hitherto for use in the 
inhibition of various kinases. For example, WO 96/09294, WO 96/15118 and WO 99/06378 
10 describe the use of certain quinazoline compounds as receptor tyrosine kinase inhibitors, 
which may be useful in the treatment of proliferative disease and WO 00/21955 discloses 
certain quinazoline derivatives as inhibitors of the effects of VEGF. 

Quinazoline derivatives have also been disclosed for use in the inhibition of Aurora-A 
kinase. WO 02/00649 discloses quinazoline derivative bearing a 5-membered heteroaromatic 
15 ring where the ring is, in particular, substituted thiazole or substituted thiophene. However 
despite the compounds of WO 02/00649 there still exists the need for further compounds 
having Aurora kinase inhibitory properties. 

The applicants have been successful in finding a novel series of compounds which 
inhibit the effects of the Aurora kinases and in particular Aurora-A and Aurora-B kinase and 
20 which have certain properties that make them particularly useful in formulating medicaments 
for the treatment of disease. In particular the compounds are of use in the treatment of 
proliferative disease such as cancer, in particular in diseases such as colorectal, breast or 
pancreatic cancer where Aurora kinases are known to be active. 

According to one aspect of the present invention there is provided a compound of 
25 formula (I): 




formula (I) 
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one or two further nitrogen atoms; 
XisO, S,S(0),S(0) 2 orNR ,4 ; 
m is 0, 1,2 or 3; 

5 Z is a gtoup selected tom phosphonooxy> C3 . 6Cycloalky] (substjtuted 

phosphonooxy or Calky, (substituted by phosphonooxy)) and a4- to 7-membe^i ring 
Mead v,a a carbon aton, co„«aini„g a nitrogen atom and optionally containing a Anther 
nttregen atom, wbicb ring .ay be sahrrated, parriany saturated or unseated wherein the 
^■^^oncarbonor^.regenbyphosphonooxyorC.^yHanbsribttedby 

f 2 orTT r Whereto ^ "* fS 0Pa ° nal,y " -*» - "4en by 

1, 2 or 3 halo or Q^alkyl groups; y 

substituted by 1 or 2 halo ormethoxy groups)- 

R' is hydrogen. -COR", -CONR'V, Chalky] (optional* substituted 

^ X c7Tir PR ^''^•--'-^onooxyXC^nyi.C, 
salkynyl, C„cycloaIkyl and QwcycloalkylCwalkyl; 

or R' and R> together with the nitn>ge» to which they are attached fonn a 4- to 7- timbered 
.ngopuonaliycontaining a tohernitregen atom which tnay be sahnated, partL^n^ 
or wherein the ring is substituted on carbon or nittogen by a g^p 

20 phosphonooxy and (subs „ tuted by phosphonooxy or — NR^E^) and whereTri^ 

aOR-.-NRt^Rts^fo^tasu ^^^^ ^.^,, «*» - 

25 lc hy 2rr " m ^ CwaIky1 ' *"»■*■ "^.CaBty,, aryl and 

halo, methyl, ethyl, cyclopropyl and ethynyl- 

30 fJC' ^ ^ »^xy and C,. 

R is hydrogen or C M alkyI; 
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R 10 is hydrogen or Q^alkyl (optionally substituted by halo, Ci^alkoxy, S(0) q (where q is 0, 1 
or 2) or phosphonoxy); 

R u , R 12 , R 33 and R 14 are independently hydrogen, C^alkyl or heterocyclyl; 
or a pharmaceutically acceptable salt thereof. 
5 Within the present invention, it is to be understood that, insofar as certain of 

compounds of formula (I) herein defined may exist in optically active or racemic forms by 
virtue of one or more asymmetric carbon or sulphur atoms, the invention includes in its 
definition any such optically active or racemic form which possesses aurora kinase inhibitory 
activity and in particular Aurora-A and/or Aurora-B kinase inhibitory activity. The synthesis 
10 of optically active forms may be carried out by standard techniques of organic chemistry well 
known in the art, for example by synthesis from optically active starting materials or by 
resolution of a racemic form. Similarly, the above-mentioned activity may be evaluated using 
the standard laboratory techniques referred to hereinafter. 

Within the present invention it is to be understood that a compound of formula (I) or a 
15 salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which has Aurora kinase 
inhibitory activity and in particular Aurora-A and/or Aurora-B kinase inhibitory activity and 
is not to be limited merely to any one tautomeric form utilised within the formulae drawings. 
20 It is also to be understood that certain compounds of formula (I) and salts thereof can 

exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It. is to be 
understood that the invention encompasses all such solvated forms which have Aurora kinase 
inhibitory activity and in particular Aurora-A and/or Aurora-B kinase inhibitory activity. 

The present invention relates to the compounds of formula (I) as hereinbefore defined 
25 as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of formula (I) and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include acid addition salts of compounds 
of formula (I) as hereinbefore defined which are sufficiently basic to form such salts. Such 
30 acid addition salts include but are not limited to furmarate, methanesulphonate, hydrochloride, 
hydrobromide, citrate and maleate salts and salts formed with phosphoric and sulphuric acid. 
In addition where compounds of foimula (I) are sufficiently acidic, salts are base salts and 
examples include but are not limited to, an alkali metal salt for example sodium or potassium, 
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an ancalme ear* meta. sa,, for example caicium or magnesia, „ r organic ^ saft for 
exnmpfc famine, ethanolamine, diethanolarnine, tnethanolamme, morphohne, 
methyhnpendine, ^thylpipendine, dibenzylamine or amino acid, such as lys i ne 

^"^"^^le^of.oon^^of^o)^^ 
m for example a pharmaceuucal.y accep«ab,e ester which is cleaved in the human or 
an,ma I hod yt op,oduce t hepa K . taci d oralcohol . Such estem c» be identic by 
admnustenng, for exampie, intmvenously «o a tea, anima, me compound under .est and 
subsequently examining the test animal's body fluid. 
10 S »«°P"™^cany accept 

estem for example memoxymethyl, CaUcanoyloxymethyl este* for example 
WoxymetM, estem, C^yc 1 oa, k oxycarbony,oxyC 1 .a lk y. estera ,orexam pl e 

1-eyc.ohexyIcamonyloxyemy,; l,3-dioxolen-2-onyunemy, eaters forexampte 

15 S 1 -2T 1 ' 3 T XO, ° B ' 2 ~ my ' me0 ' y}: ™ d C ^^^'o-yemy. eatera forexample 

Suitable phannaceutically-acceptabte eatera for hydroxy include inorganic estem ^ 
^ phosphate cstem (including phosphoramidic cychc estem) and «-acyloxyaJxy, erne, and 

20 ^ Td WWCh " 3 IeSU " **** ° f »° ^ - exve 

SZ1 ^ ^ Pte0, ™^'^^ace,„xymemoxr^ 

^htzr^Tr^^ a se,ecdo - ° f ^ — *— . sips 

for hydroxy mclude C.-.oaBcanoyl, for exampte formyl, ace,y, ; benzoyl; phenytacety, 
substituted benzoyl and ohenvlncwvi <- „n. t 'yacetyi, 
examofe k f OTylaCety1, C '-'°dk°xycamonyl (to give alkyl carbonate esters), for 

25 r7w, ^ ^ '"-^learbamoy, ^"-(^-^laminoethy,)-*- 

^TTT ^ di ^'-^«— cety, and carboxyacety.. 
Examples of nng substituents on phenylacetyl and benzoyl include aminomethyl, C, 

a nng mtmgen atom vta a methylene hrtdng group to the 3- or 4- position o, the benzoy, ring 

ptTT 1S,OreXamP,e - be " 2 W'-^.0^"»yi). Suitable subsdtuents on a 
^eny, groupm such estem include, forexample. ^pipemzmo-Q-^y,, piperazino-C,- 
4alkyl and morpholino-C^alkyl. 
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In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version only and references to individual branched-chain 
alkyl groups such as "terf-butyl" are specific for the branched chain version only. An 
5 analogous convention applies to other generic terms, for example "alkenyl" and "alkynyl" 

"Cycloalkyl" is a monocyclic, saturated alkyl ring and "aryl" is monocyclic or 
bicyclic. 

Unless otherwise specified "heteroaryl" is a monocyclic or bicyclic.aromatic ring 
containing 5 to 10 ring atoms of which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, 

10 sulphur or oxygen where a ring nitrogen or sulphur may be oxidised. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic or 
bicyclic ring containing 4 to 12 atoms of which 1, 2, 3 or 4 ring atoms are chosen from 
nitrogen, sulphur or oxygen, which may be carbon or nitrogen linked, wherein a -CH 2 - group 
can optionally be replaced by a -C(0)-; wherein a ring nitrogen or sulphur atom is optionally 

15 oxidised to form the N-oxide or S-oxide(s); wherein a ring -NH is optionally substituted by 
acetyl, formyl, methyl or mesyl; and wherein a ring is optionally substituted by one or more 
halo. 

"Phosphonooxy" is in one aspect a group of formula -OP(0)(OH) 2 . However the 
term "phosphonooxy" also includes salts such as those formed with alkali metal ions such as 
20 sodium or potassium ions or alkaline earth metal ions, for example calcium or magnesium 
ions. 

Where optional substituents are chosen from "1 or 2", from "1, 2, or 3" or from "1, 2, 
3 or 4" groups or substituents it is to be understood that this definition includes all 
substituents being chosen from one of the specified groups i.e. all substitutents being the same 
25 or the substituents being chosen from two or more of the specified groups i.e. the substitutents 
not being the same. 

Compounds of the present invention have been named with the aid of computer 
software (ACD/Name version 6.6 or ACD Name Batch version 6.0). 

Suitable values for any R group (R 1 to R 14 ) or any part or substitutent for such groups 
30 include: 

for Ci^alkyl: methyl, ethyl, propyl, isopropyl, butyl, 2-methylpropyl and tert-butyl; 

for Ci^alkyl: C^alkyl, pentyl, 2,2-dimethylpropyl, 3-methylbutyl and hexyl; 

for C^alkenyl: vinyl, allyl and 1-propenyl; 
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for Q^alkenyl: C^alkenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3- 

methylbut-l-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl- 
for C^alkynyl: ethynyl, 1-propynyl, 2-propynyI and 3-butynyl; 
for C 2 . 6 alkynyl: C 2 . 4 alkynyl, 2-pentynyl, hexynyl and l-methylpent-2-ynyl- 
5 for C 3 . 6 cycloalkyl: cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl- 

for C 3 . 6 cycloalkyIC^alkyl: cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl, 

cyclopentylmethyl and cyclohexylmethyl; 
for aryl: phenyl and naphthyl; 

for arylC^alkyl: benzyl, phenethyl, naphthyltnethyl and naphmylethyl; 
10 for halo: fluoro, chloro, bromo and iodo; 

for C^alkoxy: methoxy, ethoxy, propoxy and isopropoxy; 

for C^alkoxy: Q. 4 alkoxy, pentyloxy, 1-ethylpropoxy and hexyloxy; 

for heteroaryl: pyridyI , iraidazolyl) quinolinyl> cinnolyl) pyrimidi nyl, thiophenyl, 

Pym>ly1 ' P^Iyl, thiazolyl, triazolyl, oxazolyl, isoxazolyl and 
pyrazinyl and preferably thiazolyl, pyridyl, imidazolyl and pyrimidinyl- 
for heteroarylC^yl: pyridylmethyl, pyridylethyl, pyrimidinylethyl, 

pyrimidinylpropyl, pyrimidinylbutyl, imidazolylpropyl, 
imidazolylbutyl, quinolinylpropyl, 1,3,4-triazolylpropyl and 
oxazolylmethyl; 

20 for heterocyclyl: furyl, thienyl, pyrrolyl, pyrrolidinyl, imidazolyl, triazolyl, thiazolyl, 

tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrimidinyl, 
pyrazinyl, pyridazinyl, triazinyl, quinolinyl, isoquinolinyl, 
qUinOXaIiny1 ' be ^othiazolyl, benzoxazolyl, benzothienyl. benzofuryl, 
25 piperidinyl, iV-acetylpi P eridinyl, ^-methylpiperidinyl, N- 

formylpiperazinyl, iV-mesylpiperazinyl, homopiperazinyl, piperazinyl, 
azetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, indolinyl, pyranyl, dwydro^-pyranyl, 
tetrahydrofuranyl, 2,5-dioximidazolidinyl, 2,2-dimethyl-l,3-dioxolanyl 
and 3,4-dimethylenedioxybenzyl. 

It should be noted that examples given for terms used in the description are not 
limiting. 

Preferred values of A, X, m, Z, R\ R«, r*. r« and R 7 a* as foUows. Such values may 
be used where appropriate with any of the definitions, claims or embodiments defined 



30 
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hereinbefore or hereinafter. 

In one aspect of the invention A is pyrrolyl, pyrazolyl, imidazolyl or triazolyl. In a 
further aspect A is a group of formula (a), (b), (c), (d) or (e): 




(d) (e) 
where * is the point of attachment to the X group of formula (I) and ** is the point of 
attachment to the (CR 6 R 7 ) group of formula (I). In a preferred aspect A is pyrazolyl. In a 
more preferred aspect A is a group of formula (a) as defined above. 

In one aspect of the invention X is NR 14 ' O or S. In another aspect X is NR 14 In yet 
another aspect X is NH. 

In one aspect of the invention m is 1 or 2. In another aspect m is 0, 2 or 3. In yet 
another aspect m is 1. In a further aspect m is 2. 

In one aspect of the invention Z is -NR^ 2 or a 5- to 6-membered saturated ring linked 
via a carbon atom containing a nitrogen atom and optionally containing a further nitrogen 
atom, wherein the ring is substituted on carbon or nitrogen by phosphonooxy or Ci^alkyl 
(substituted by phosphonooxy). In another aspect Z is -NR ! R 2 . 

In one aspect of the invention R 1 is Q-salkyl substituted by phosphonooxy. In another 
aspect R 1 is Ci.salkyi substituted by phosphonooxy and further substituted by 1 or 2 halo. In a 
further aspect R 1 is 2-phosphonooxyethyl, 2-phosphonooxy-l,l-dimethylethyl, 2- 
phosphonooxy-2-methylethyl, 3-phosphonooxy-l,l-dimethylpropyl, 3-phosphonooxypropyl 
and 4-phosphonooxybutyl. In yet another aspect R l is 2-phosphonooxyethyl, 2- 
phosphonooxy-l,l-dimethylethyl or 3-phosphonooxy-l,l-dimethylpropyl. In yet another 
aspect R ! is 2-phosphonooxyethyl. 
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to one aspec, of the invention R* is hydrogen, C.^aJkyl (optionaUy substituted by 1 2 
orShaloorC^xy groups), CWItoyl.C«a n£ y n yl,c^y cl o a llcyl a „dC 3< cyelo 1 ifty I c I 

„ another aspeet R is hydrogen, aHyl, 2-propyny,, methyI , ethyl , propy)> 
2-me.hyrpropy,, butyl, 2.2-d.me.hylpropy,, cyelopropyl, cyclopropytaettry., cyclobmyl 

^-^o^einventionR'andR^togetherwithtiteniu.gentowhichfteya.e ' 
attached fonn a saturated 5- to 6-nremb^d ring optionaUy eontaining a lurrher nitrogen atom 

IdT f w 8 k S SUbStitUted °" Carb °" M " itro8en " y 3 *» Phosphonooxy 
^"^(substitutedbyphosphonooxyor-NR^andwheretiteringisoptionany 
10 ^ersubstinrte< 1 onearbonorn, to ,geubylor2C 1J a,Ky 1 g r oup S . In anotirer aspecj dre 
— n R and R together with the niteogen to which they are attaehed form a piperidine 
pyrrohdrne or pipeline ring which is substituted by a group selected fto m phosphouooxy 

and iV-(2-phosphonooxyethyl)aminomethyl and where the ring is optionaUy tether 
15 substi^edbylo^rnerhyr. In a further aspect of the invention R 1 and R 2 together with the 
nrtrogen to whieh they are attaehed form 4-(phosphonooxym«hy.)piperidinyl 2- 

(phosphonooxy)pyrrolidinyl, S-frhosphonooxyfcrperidinyl, 2- t rV-ethyI-rV-'(2- 

P h ^°"°oxyetiryl)arnrnometi^^ 
20 phosptaooxyettyDamto onrettyllpyn^diny.. 4-(2-phosphonooxyen, yl )piperidi„y., 2-(2- 
phosphonooxyetiryDpy^idiny, a„ d ^-phosphonooxyethyDpiperidinyi. m ye. another 
aspect R arrd R* together witt, ttre nittogen tt> whieh tirey aro attached fonn 4- 
(phospho„ooxymethyl)piperidiuyl, 2-(phosphonooxymethyI)pym,UdinyI 2-(2- 
phosphonooxyethyDpyrroUdinyl and 3-(phosphonooxy)piperidinyl 

25 tooneaspec.offlreinvention^isC^Ucoxyorhyrte.gea In another aspec. R= is 

mettioxy. In anottier aspect R 3 is hydrogen. 

in one aspec, R< is phenyl optionaUy substituted by 1 or 2 of fluoro or chloro In 
anottreraspec R is 3-fluorophenyt, 3-chrorophenyr, 3,S-di fl uoropheny,, 3.4-drfluoropheny,, 

30 ll"T*Tn ^^r^'-^^—^^difluoropHenyl. Ina^ 
aspect R rs 3-fluorophenyl, 3,5-difluorophenyl and 2,3-difluorophenyl. 
In one aspect R 5 is hydrogen or methyl. 

asoeer K< T T" ° f ^ inVenti0 " *' " hydrogen ' CWOro °' —* *> ■»*• 
aspect R° is hydrogen. 
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In one aspect of the invention R 7 is hydrogen, fluoro, chloro or methyl. In another 
aspect R 7 is hydrogen. 

In one aspect R 8 is 2-phosphonooxyethyI. 
In one aspect of the invention R 9 is hydrogen, methyl or ethyl. 
5 In one aspect of the invention R 10 is hydrogen, methyl or ethyl. 

In one aspect of the invention R 11 is hydrogen, methyl or ethyl. 
In one aspect of the invention R 12 is hydrogen or methyl. 
In one aspect of the invention R 13 is hydrogen or methyl. 
In one aspect of the invention R 14 is hydrogen or methyl. 
10 A preferred class of compounds is of formula (I) wherein: 

A is a group of formula (a), (b), (c), (d) or (e) as defined above; 
XisNH; 
m is 0, 1,2 or 3; 

Z is — NR*R 2 or a 5- to 6-membered saturated ring linked via a carbon atom containing a 
15 nitrogen atom and optionally containing a further nitrogen atom, wherein the ring is 
substituted on carbon or nitrogen by phosphonooxy or Chalky! (substituted by 
phosphonooxy); 

R 1 is Ci-salkyi substituted by phosphonooxy; 

R 2 is hydrogen, Q^alkyl (optionally substituted by 1, 2 or 3 halo or Ci. 4 alkoxy groups), C 2 - 

20 6 alkenyl, C 2 ^alkynyl, C 3 -6cycloalkyl and C 3 -6cycloalkylCi^alkyl; 

or R ! and R 2 together with the nitrogen to which they are attached form a saturated 5- to 6- 
membered ring optionally containing a further nitrogen atom wherein the ring is substituted 
by a group selected from phosphonooxy and Ci^alkyl (substituted by phosphonooxy or - 
NR 8 R 9 ) and where the ring is optionally further substituted by 1 or 2 Q^alkyl groups; 

25 R 3 is Cj^alkoxy or hydrogen; 

R 4 is phenyl optionally substituted by 1 or 2 of fluoro or chloro; 
R 5 is hydrogen or methyl; and 

R andR are independently hydrogen, fluoro, chloro or methyl; 
or a pharmaceutically acceptable salt thereof. 
30 A preferred class of compounds is of formula (I) wherein: 

A is a group of formula (a), (b), (c), (d) or (e) as defined above; 
XisNH; 
m is 1 or 2; 
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Zis-NR'R 2 ; 

R 1 is Ci. 5 alkyl substituted by phosphonooxy; 

R 2 is hydrogen, C M alkyl (optionally substituted by 1, 2 or 3 halo or C^alkoxy groups), C 2 . 
6alkenyl, Q^alkynyl, G^cycloalkyl and Ca-ecycIoalkylC^alkyl; 
5 R is Q^alkoxy or hydrogen; 

R 4 is phenyl optionally substituted by 1 or 2 of fluoro or chloro- 
R is hydrogen or methyl; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro or methyl; 
or a pharmaceutically acceptable salt thereof. 
10 Another preferred class of compounds is of formula (I) wherein: 

A is a group of formula (a) as defined above; 
XisNH; 
m is 1 or 2; 
Zis-NR'R 2 ; 
15 R 1 is Ci.salkyl substituted by phosphonooxy; 

R 2 is hydrogen, C^alkyl (optionally substituted by 1, 2 or 3 halo or C^alkoxy groups) Cz . 
eaHcenyl, C^alkynyl, C 3 ^cycloalkyl and C^cycloalkylC^alkyl; 
R is C M alkoxy or hydrogen; 

R 4 is phenyl optionally substituted by 1 or 2 of fluoro or chloro; 
20 R 5 is hydrogen or methyl; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro or methyl; 
or a pharmaceutically acceptable salt thereof. 

Another preferred class of compounds is of formula (I) wherein: 
A is a group of formula (a), (b), (c), (d) or (e) as defined above; 
25 XisNH; 

mis 1 or 2; 
Zis-NR'R 2 

R 1 and R 2 together with the nitrogen to which they are attached form a saturated 5- to 6- 
membered ring optionally containing a further nitrogen atom wherein the ring is substituted 
30 by a group selected from phosphonooxy and C^alkyl (substituted by phosphonooxy or - 
NR R ) and where the ring is optionally further substituted by 1 or 2 C^alkyl groups; 
R^ is phenyl optionally substituted by 1 or 2 of fluoro or chloro; 
R is hydrogen or methyl; and 
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R 6 andR 7 are independently hydrogen, fluoro, chloro or methyl; 
R 8 is 2-phosphonooxyethyl; and 
R 9 is hydrogen, methyl or ethyl; 
or a pharmaceutically acceptable salt thereof. 
5 A further preferred class of compounds is of formula (I) wherein: 

A is a group of formula (a) as defined above; 
XisNH; 
mis 1 or 2; 
Zis-NR*R 2 

10 R 1 and R 2 together with the nitrogen to which they are attached form a saturated 5- to 6- 
membered ring optionally containing a further nitrogen atom wherein the ring is substituted 
on carbon or nitrogen by a group selected from phosphonooxy and Ci^alkyl (substituted by 
phosphonooxy or -NR 8 R 9 ) and where the ring is optionally further substituted on carbon or 
nitrogen by 1 or 2 Ci^alkyl groups; 

15 R 4 is phenyl optionally substituted by 1 or 2 of fluoro or chloro; 
R 5 is hydrogen or methyl; and 

R 6 and R 7 are independently hydrogen, fluoro, chloro or methyl; 
R is 2-phosphonooxyethyl; and 
R 9 is hydrogen, methyl or ethyl; 
20 or a pharmaceutically acceptable salt thereof . 

In another aspect of the invention, preferred compounds of the invention are any one 

of: 

{ l-[3-({4-[(5-{ 2-[(3-fluorophenyl)amino]-2-oxoethyl }-ljy-pyrazol-3-yl)amino]-6- 
methoxyquinazolin-7-yl}oxy)propyl]piperidin-4-yl} methyl dihydrogen phosphate; 
25 2-[[3-({4-[(5-{2-[(3,5-dffl^^ 

methoxyquinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl dihydrogen phosphate; 
{(2S)-H3-({4-[(5-{2-[(3^ 

methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl dihydrogen phosphate; 
{(2/0-l-[3-({4-[(5-{2-[(3,5- 
30 methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl dihydrogen phosphate; 
{(2S)~H3K{4-[(5-{2-[(3-fl^^ 

methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl} methyl dihydrogen phosphate; 
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2-[[3-({4-[(S-{2-[(23-difluo^^ 

methoxyquinazolin-T-yllox^propylJCpropy^aminoJethyl dihydrogen phosphate; 
2-[r3-({44(5-{2-[(23-difluoroph^ 

methoxyquinazolin-T-yDox^propylJCisobutyDaminoJethyl dihydrogen phosphate; 
5 2 -£P<M(5-{2-[(3,5-difluo^^ 

methoxyquinazolin-V-ylJox^propyllCisobutyDaminolethyl dihydrogen phosphate; 
2-r[3-({4-[(5-{2-[(3,5-difl^^ 

methoxyquinazoUn-7-yl}oxy)propylJ(propyI)amino]ethyl dihydrogen phosphate; 
2-[[3<{4-[(5-{24(3-fluorophenyl)amino]-2-oxoethyl}-m-pyra Z ol-3-yl)^ 

10 methoxyquina2oIin-7-.yl}oxy)propyI](isobutyl)amino]ethyl dihydrogen phosphate- 
s' « 2 > 2 ^*Wpropyl)[3-(^^ 

yOannnoj-e-methoxyquinazolin-T-ylJox^propyJMnoJethyl dihydrogen phosphate; 

l-[3<{4-[(5-{24(3-fluorophenyl)amino]-2-oxoethyl}-m-pyr azo l-3-yl)annno]^ 
methoxyquina Z olin-7-yl}oxy)propyl]piperidin-3-yl dihydrogen phosphate- 
15 ^^)-l-[3-({4-[(5- { 2-[(2,3^fluorophenyl)an^no]-2-oxoe^ 

methoxyquinazolin-T-ylloxy^ropyUpyrroHdin^-yOmethyl dihydrogen phosphate; 
24C3^{4-[(5-{24(3,5-dmuoropte^ 

^oxyquinazohn-7-y^^^^ aty^a phosphate; 

2-[[3<{4-r(5-{2-[(23-cuf^^ 

20 methoxyquinazoUn-T-yDox^propyUCisopropyDaminoJethyl dihydrogen phosphate- 
2-[[3<{4-[(5-{2^3-difl^^ 

dihydrogen phosphate; 

dihydrogen phosphate- 
25 2 -«3<{4-[(5-{24(3-fIuorophenyl)amino]-2-oxoethyl}-m-pyrazol-3^^ 
methoxyquinazolin-7-yI}oxy)propyl]amino}ethyl dihydrogen phosphate; 

yOannnol-d-methoxyqdnazolin-T-ylJox^propyllaminoJethyl dihydrogen phosphate; 

2-[[3<{4-[(5-{2-[(3-fluorophenyl)a m ino]-2-oxoethyl}.l^-p yraZ oI^ 
30 ^thoxyquinazolin-7^^ 

phosphate; 

m e U,ox yq u i ^oUn-7-yI)oxy)p ro pyI]a ni i„„, ethy]dihydrogenphosI)hate . 
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2- { cyclobutyl[3-({4-[(5- { 2-[(2,3-difluorophenyl)amino]-2-oxoethyl }- l^-pyrazol-S- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]ammo}ethyl dihydrogen phosphate; 
2-{cyclopentyl[3-({4-[(5-{ 2-[(2 > 3-difluorophenyl)amino]-2-oxoethyl } -lH-pyrazol-3- 
yI)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl dihydrogen phosphate; 

5 2-{ cyclopropyl[3-({4-[(5- { 2-[(3-fluorophenyl)amino]-2-oxoethyl } -li7-pyrazol-3-yl)amino]- 

6-methoxyquinazolin-7-yl } oxy)propyl]amino } ethyl dihydrogen phosphate; 
2-{(cyclopropylmethyl)[3-({4^^ 

yl)amino]-6-methoxyquinazolin-7-yl } oxy)propyl] amino } ethyl dihydrogen phosphate and 

2-{cyclobutyl[3-({4-[(5-{2-[@^ 
10 methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl dihydrogen phosphate. 
More preferred compounds of the invention are any one of : 

2-{4-[({4-[(5-{2-[(23-difluorophenyl)ainino]-2-oxoethyl}-l£r-pyrazol-3- 

yl)amino]quinazolin-7-yl}oxy)methyl]piperidin-l-yl}ethyl dihydrogen phosphate; 

24[3<{44(5-{2-[(23-difluoro^^ 
15 quinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl dihydrogen phosphate; 

2- [[3<{4-[(5-{2-[(2>difluorophen^^^ 

quinazolin-7-yl }oxy)propyl](isopropyl)amino]ethyl dihydrogen phosphate; 

3- { [3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl }-l/?-pyrazol-3- 
yl)amino]quinazolin-7-yl }oxy)propyl]amino}-3-methylbutyl dihydrogen phosphate; 

20 2-{(2S>H3<{4-[(5-{2^(2,3-difl^^ 

quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}ethyl dihydrogen phosphate; 

{ (2/?)-l-[3-({4-[(5-{ 2-[(23-dinuorophenyl)amino]-2<>xoethyl}-lH-pyrazol-3-yl)amino]^ 

quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl dihydrogen phosphate; 

2-[[3K{4-[(5-{2-[(2,3-rt^ 

25 quinazolin-7-yl}oxy)propyl](propyl)amino]ethyl dihydrogen phosphate; 
2-[[3<{4-[(5-{2-[(2>difluorophenyl)^ 

qiunazolin-7-yl}oxy)propyl](butyl)amino]ethyl dihydrogen phosphate; 
2-{cyclopentyl[3K{4-[(5-{2-[(23-difl^^ 

yl)amino]-quinazolin-7-yl}oxy)propyl]amino}ethyl dihydrogen phosphate; 
30 { (25)-l-[3-({4-[(5- { 2-[(2,3-difluorophenyl)amino]-2-oxoethyl l-liy-pyrazol-S-yOamino]- 
quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl dihydrogen phosphate; 
{(2S)-l-[3-({4-[(5-{2-[^ 

quinazolin-7-yl } oxy)propyl]pyrrolidin-2-yl }methyl dihydrogen phosphate; 
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qu,„azol ln .7- y l)„x y )p ro p yl ja m i„„,e t h y ld i hyd K)g e„pho S p h a t e- 

yZlt^^ 

ylJoxy)p ro pylj(ethyl)ami no )ethyl dihydrogen phosphate- 

5 vn f3 "r f(5 n^ K3 " flUOrophenyl) ^ n0, *°^ 

yljoxrtpxopylj^noj.a.^,^,^^^^ 

yiwl^'t*^^ 
yDox^p^pyij^pyj^^y, ^y,^,, phosphate . 

10 ' CM> Tr i(5 " (2 " [(3 ~ fl ™^ 

™:" y, °^^ 

2 -™';H<5-<2-K2^^^ 

qu^obn-T-yDoxrtbutyiXp^,)^^, ^ 

otnnazo te-7-y.)oxy)bu W (e t hy 1 )a m i M e«hy.dihyd ro g e „p hosphate; 
'^-H^KS-l^^^p^^j.^ 
^to-T-yUoxy^jp^.^,^ phMp ^ ; 

2-[[4-((4-[(5-{2- K 2,3<Iiflu 0 ro P | K „yl,a rain o ] -2-oxoethyl)-l*py razol .3. 

'^-«-^W(5-,2- K 2^ lluorophenyI) ^ noJ . 2 
20 qu-^-y,,^^^^,,^ dihy<Jrogen phos ^ *0—o] 

A further embodiment of the invent™ comprises any one of • 

y^n^T^^ 
yUamino]-l«-pyra2ol.5-yi)acetainide; 

25 ^.S-difluorophenyOJ-O-KT-O-KS-hydroxy-l 1- 
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JV-(23-difluorophe^^ 

quinazolin^yl)amino]-l#-pyrazol-5-yl } acetamide; 
^3-fluorophenyl)-2-{3-[(7-{3-[(2S^ 
quinazolin-4-yl)amino]-lff-pyrazol-5-yl }acetamide; 
5 2- { 3-[(7- { 3-[cyclopentyl(2-hydroxyethyl)amino]propoxy } -quinazolin-4-yl)amino]- 1H- 
pyrazol-5-yl}-iV-(3-fluorophenyl)acetamide; 

iV-(3-fluorophenyl)-2- { 3-[(7-{ 3-[ethyl(2-hydroxyethyl)amino]propoxy } -quinazolin-4- 
yl)amino]-lJy-pyrazol-5-yl}acetamide; 

iV-(3-fluorophenyl)-2-{ 3-[(7-{3~[(2-hydroxy-l , l-dimethylethyl)amino]propoxy }quinazolin-4- 
10 yl)amino]-ljfiT-pyrazol--5-yl} acetamide; 

A^(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(propyl)amino]propox 
yl)amino]-l/Z-pyrazol-5-yl }acetamide; 
AK3-fluorophenyl)-2-{3-[(7-{3-K^ 
quinazolin-4-yl)amino]-lff~pyrazol-5-yl } acetamide; 

15 AK2,3-difluorophenyl)-2-{3-^ 

yl)amino]- l/?-pyrazol-5-yl } acetamide; 

N-(3-fluorophenyl)-2-{3-[(7^ r 
yl)amino]-li?-pyrazol-5-yl} acetamide; 

JV-(23-difluorophenyl)-2-{34(7-{4-[(2/f)-2-(hydroxymethyl)^ r 
20 quinazolin^yl)ainino]-lH-pyrazol-5-yl}acetaiiiide; 

i\T-(2,3-difluorophenyl)-2- { 3-[(7- { 4-[(2-hydroxyethyl)(methyl)amino]butoxy }quinazolin-4- 
yl)amino]- l//-pyrazol-5-yl } acetamide; and 

AT-(23-difluorophenyl)^ - 
quinazolin^-yOaminoJ-ljff-pyrazol-S-yl } acetamide. 
25 Synthetic routes to any of compounds can be found in the examples. 

In another aspect the present invention provides a process for the preparation of a 
compound of formula (I) or a pharmaceutical^ acceptable salt thereof, which process 
comprises converting a compound of formula (SI) into a compound of formula (I) by 
30 phosphorylation of an appropriate hydroxy group: 



101092 



-18- 




/R4 

N 

\ 



R 3 . 

fonnula (II) 

where A, X m, R\ R 3 , R 4 , R 3 , R 6 , R 7 and R» are as defined for formula (I); and Z' is a group 
selected from -NR'R 2 , hydroxy, Cs.ocydoalky. (substituted by hydroxy or Chalky, 
5 (substitute* by hydroxy), and a 4- to 7-metnbered nng Unke* via a earbon atom containing a 
nrtrogen atom and optionaUy containing a rorther nitrogen atom, which ring may be satumted, 
parnany saturated or unsaturated wheiein the ring is substitute* on carbon or nilgen by 
hydroxy or C, .aflty, (substituted by hydtoxy) and wheroin me ring is opflonaUy further 

10 ° n Carb °° " nitr ° 8en ^ 2 M 3 M ° OT " "COR". - 

CONR R orC w alM(subs«mtedbyhyd ro xyandop«onaUyfu I mer S ubsti nM edbylor2 

ti rrrr t* m R " " r2 with ,o ^ - — 

sZ ! t n ^ 0P,i0naUy 3 ^ — ««* - V he 

~4 . partly aatumted or unsaturated wherein me ring is substitute* one arbon or 

mmogenbyagroupseiectedfromhydroxyandCalKyl (substituted by hydroxy or — NR^R 9 ) 

su'h^rr"" W " eKR iSC '^ ISU ~ b ^ydroxyand„p n o„a 11 yfu«her 
substituted by 1 or 2 halo or methoxy groups: 

and thereafter if necessary: 

i) converting a compound of the formuia (I) into anomer compound o, the formula (I); 
20 u) removmg any protecting groups; 

iii) forming a pharmaceutically acceptable salt. 

Phosphorylation may be suitably performed by troatme n . with 1-H tetrazole (or a 
suitawe replacement auch as S^hy, tetrazoie or pyndinium hydrochloride) and di-,*„. 

25 tZ^TT™"* * 5 '° 35 ° C mdBr " ^ fOT 30 — " - * 

(mCTBA T 2 "* ^ ™ h " —-chloroperbenzoic acid 

oTZl", '"^^"""^'"^^^^^hour.Deprotecdon 
the te «-b».y, groups to yield the phosphate group ,a mouimd as a fine! step with these 
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reagents and may be readily achieved by treatment with 4.0 N hydrochloric acid in 1,4- 
dioxane at 10 to 35 °C for 12 to 18 hours. 

This process may further comprise a method for the preparation of a compound of 
formula (IT) where Z' is — NR 1 'R 2 which method comprises the reaction of a compound of 
5 formula (III) where L is a leaving group such as halo (e.g.chloro): 




with an amine of formula (IV): 



formula (HI) 
R* 1 



IjJH 

10 R 2 

formula (IV). 

Suitable reaction conditions for this process include heating a compound of formula (HI) with 
an excess of amine of formula (TV) in an inert solvent such as dimethylacetamide, with or 
without the addition of a suitable catalyst (such as re*ra-n-butylammoniuim iodide or 
15 potassium iodide) at a temperature of 50 to 100 °C for 12 to 72 hours. In an alternative 
procedure, the leaving group L in formula (HI) may be a carboxaldehyde and the reaction 
with amine (IV) may be carried out under reductive conditions using a reducing agent such as 
sodium cyanoborohydride. 

The amines of formula (TV) are known in the art or may be prepared by the skilled 
20 person using methods known in the art. 

The process may further comprise a method for the preparation of a compound of * 
formula (HI) where X is NR 14 which method comprises the reaction of a compound of 
formula (V) where R' and R" are alkyl groups such as methyl and ethyl and L is as defined in 
relation to formula (HI): 
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R3 



formula (V) 

with a compound of fotmula (VD whore R may bo either h ydrog e„ or a group such as ten- 
butoxycarbonyl (Boc) or trityl: 

5 R 7 R6 

formula (VI) 

Such a reaction can be achieved under a range of conditions described in the literature 
and such as heating a compound of formula (V) with a compound of formula (VI) in a solvent 
such as acetic acid at a temperature of 100 to 130 °C for 2 to 18 hours. 
10 Alternatively, the process may further comprise a method for the 



preparation of a 

compound of formula (HQ whoro X is NR»o „ g which ^ ^ ^ 

compound of formula (VH) where R* is a 1 eaving group such as halo (e.g.chloro): 



a 



R3 



formula (VH) 

15 with a compound of formula (VI) whore R is either hydrogen or tc-butoxycarbony. (Boc) or 
tntyl. Such a reaction can bo achieved under a range of conditions described in the titereture 
such as heating a compound of fonnula (VII) with a compound of formula (VI) in a solvent 
such as isopropanol or dimemy.acetamide, in the presence of an acid catalyst such as 
hydrochloric acid, a. a tempemture of 80 to 100 «C for 2 to 6 hours. Alternatively the reaction 
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raay be effected using a base such as sodium hydride; carrying out the reaction in an inert 
solvent such as dimethylformamide at a temperature of 50 to 80 °C for 2 to 6 hours. 

Compounds of formula (V) can be prepared from a compound of formula (VIE) where 
P is a hydroxy protecting group such as benzyl: 

NR'R" 



PO 




SI 



R 3 

formula (VIII) 

by reaction with a compound of formula (IX) where L' is a leaving group such as halo (e.g. 
bromo) and L is as defined in relation to formula (HI): 



10 formula (IX) 

Such a reaction can be achieved (after removal of the protecting group using a method 
selected from those already described in the literature) under a range of conditions described 
in the literature such as heating a compound of formula (VIII) with a compound of formula 
(EX) in the presence of a catalyst such as caesium carbonate in a solvent such as acetonitrile at 

15 a temperature of 80 to 100 °C for 1 to 4 hours. 

A method for the preparation of a compound of formula (VIII) comprises the reaction 
of a compound of formula (X) where P is as defined in relation for formula (VH[): 




R 3 

formula (X) 

20 with an appropriate acetal such as iV^iV-dimethylformamide dimethyl acetal. The reaction is 
suitably effected in an organic solvent such as toluene or benzene, at elevated temperature, 
conveniently at the reflux temperature of the solvent. 
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Compounds of fonnula (X) are either known compounds or they can be prepared by 
conventional methods. In particular, compounds of formula (X) may be prepared by ' 
reducuon of the corresponding nitro compound of formula (XI) where P is as described in 
relation to formula ( VIII) : 




R 3 



formula (XI) 

Suitable reaction conditions are illustrated hereinafter. 

Compounds of formula (XI) may be obtained by nitration of a compound of formula 
(XII) where P is as defined in relation to formula (XH) 



CN 

[I 



PO 

10 




R3 



fonnula (XII) 

for exampte, using „ Wc acid as the nitrating agant Again, suitable reacdot, condmons are 
illustrated hereinafter. 

^^o'foonn to ( X1Dlnaybederi ^ byre ^ onoft|iecoiies ^ dingaldnhyde 
15 of formula (X1H) with hydroxylantine aa illustrated hereinafter 

R 3 

fonnula (XIII) 

The procesa may furmer compriae a method for the preparation of a compound 
20 10 f ° mU,a WhiCh meth ° d reaCtiM ° f a ™"« ° f f °-™>° 
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R 3 

formula (XIV) 

where L is a hydroxy group, with a suitable chlorinating agent such as thionyl chloride, 
phoshoryl chloride or phoshorus pentachloride. Again, suitable reaction conditions are 
5 illustrated hereinafter. 

Compounds of formula (XIV) are either known compounds or they can be prepared by 
conventional methods. In particular, compounds of formula (XIV) may be prepared by 
reaction of a compound of formula (XV) where L 5 ' is a leaving group such as halo (fluoro) 




OH 



R 3 

10 formula (XV) 

with a compound of formula (XVI) where Lis a hydroxy group: 

formula (XVI) 

Suitable reaction conditions are illustrated hereinafter. 
15 Compounds of formula (XV) are either known compounds or they can be prepared by 

conventional methods. In particular, compounds of formula (XV) may be prepared by 
reaction of a compound of formula (XVH) (where L" is a leaving group such as halo (fluoro) 
and is an alkoxy or hydroxy group) by reaction with neat formamide at a temperature of 
140 to 200 °C for 3 to 6 hours. 
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NH 2 L'" 




formula (XVIQ 

Suitable reaction conditions are illustrated hereinafter. 

C ° mpOUndsoffo ^^ 
5 by conventional method, fa particular, compounds of formula (XVII) may be prepared by 
reducuon of a compound of formula (XVIH) (where L» is a leaving group such as halo 
(fluoro) and I/" is an allcoxy or hydroxy group) using a reducing agent such as sodium 
ditmonite in a water : dichloromethane solvent system at ambient temperature for 1 to 3 
hours. 



N0 2 L"' 



10 




formula (XVIH) 

Compounds of formula (XVIH) may be obtained by nitration of a compound of 
formula (XIX) where L» and L»' are as defined in relation to formula (XVIH) 




R 3 

15 

formula (XIX) 

The process may further comprise a method for the preparation of a compound 



accordingto formula (VDwhereXis NR",0 orS which method comprises the reaction of 
20 compound of formuia (XX), where P is a suitable protecdng group: 



a 
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formula (XX) 

with an amine of f ormula HNR 4 !* 5 in the presence of a coupling reagent (such as 0-(7- 
azabenzotriazo!-l-yl>AW hexafluorophosphate) and 

5 diisopropylethylamine in a solvent (such as dimethylacetamide) under inert and anhydrous 
conditions. 

A compound of formula (XX) where X is NR 14 and P is COOR may be prepared from 
a compound of formula (XXI): 



•OH 

H p 7 R6 

10 formula (XXI) 

with a compound of formula (XXII) where Lis an appropriate leaving group: 

RO-^L 

formula (XXII) 

Suitable reagent and reaction conditions for this reaction include the use of 
15 cU(terf-butyl)dicarbonate and triethylamine in tetrahydrofuran at 0 °C under a nitrogen 
atmosphere. 

Compounds of formula (XXI) which comprise a heteraromatic ring are made 
according to the literature. However for illustrative purpose, when A is a pyrazole ring, a 
compound of formula (XXI) may be prepared according to the following scheme: 

^ m^C- ^— lur ct-* 

EtOH 15 mln, recryst CN reflux 92 hrs 

20% 98%, 

0 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
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fo>>own,g the p™ tnendoned above, and aa such are included in the process aspect of 

TZ 7 reactions and modmca,ions inclu<te - for - °f a 

ubsbtuen. bynteaus of an aroutadc subsdtudon reaction, reduction of subsdtuents, amadou 
of subsbtuents and oxidauon of subsbhtents. Tnereagents and reaction conditio,* or S L 
5 procedures are we,, known in the chetnica, art. Fardctdar examp.ea of arontadc nZTon 
reacnons inciude the introduction of a nitro group uaing concentrated nidic acid d!e 
nrtroducdon of an acyl group uaing, for exantple, an acy, balide and Lewis acid feuch aa 
aiutntuntm tricbioride) under F*ede, Crafts conditions; tbe introducdon ofan l yl ^ 

10 ZL" hT ^ ^ ^ " ' totata » «^ Crafts 

ZwZ' 1 todUCUOn ° f 3 ^ »"* P — exatupiea of tnodMcadona 
nclude the reducdon of a nitro group to an amino group by forexanrp,e, cataiydc 
hy^don ^^^^^^^^ 
actd wttb heabng; oxtdatton of alkylthio to alkylaulpbinyl or alkylsulphonyl 

~T ^ ,et °^ ,any ~^ ta *"»~^in S b,n« 8 wL 
^ T" ^ " dMiraWe ^ ^ ~» are known to .hose 

Tdtf T ^"^^^^^^'^ancewidtadu,^ 

20 Tdel M ^ W "* " — * «*«y - Mroxy it .nay 

20 ^"-nab.e^.proreetd.gn.upinsomeofdtereacdonsnrer.donedherein 

.roup f„lrT 8 f °~° famine group ia, ,orexamp,e, an acy, 
group, ior example an alkanoyl group such as aretvi „ii, 

^ ^'^^oxycarbonyl group, for examnlf>n 

25 ^7 r ^^^•"^^^•^^p.eben.oyi.Thedepro^drn 

ZTlaf ^^^^^^'-^^^cboiceofpLdng 
S™p. Thus, for examp,e, an acy, group such aa an a*a„oy, or a, k oxycarbo„y, group or an 
^group ntay be retnoved for exantp.e, by hydrops with a suitab.e baae LL an JL 
uteta, bydrox.de, for examp,e hthiutn or soditun hydroxide. A,temabve,y an acy, group suT 

30 I ITT^T ^ ^ fOT ™* * ~ with a aufj acid 

30 aabydroch.or.c.au^huricorphoaphoncacidordifluoroacedcacidandan 

«oxycarbo n y, group such aa a be„ zyl0 xyc«rbo„y, g^p may to removed> „ 
exatnp.e, by hydrogenation over a cata,ys, such aa panadiunr-on-carbon. or by treaunen, with 
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for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
5 arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide* 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
10 hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a terf-butyl group which may be 
removed, for example, by treatment with an acid, for example an organic acid such as 
15 trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

According to a further aspect of the invention there is provided a pharmaceutical 
20 composition which comprises a compound formula (T), or a pharmaceutical^ acceptable salt 
thereof, as defined hereinbefore in association with a pharmaceutically acceptable diluent or 
carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 

25 powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 

30 or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
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preservative agents. 

Therefore in a further aspect of the invention there is provided a compound of formula 
CO, or a pharmaceutical^ acceptable salt thereof, for use in therapy 

5 the f r hWPr " SaC ° m ^ Md0f ™ 
5 thereof, for use as a medicament. 

Additionally a compound of formula (D, or a pharmaceutical* acceptable sal, thereof 
» provtded for use in a method of treatment of a warm-blooded animal such as man by 
therapy. 7 

lr?T7 ^^'"-'^-^^onofamedictunen, forme 
treatment of a dtsease where the inhibidon of one or mom Aurera kinase is beneficial. In 

'^1" iS enViaa8ed ** >nmUim Aurora " B -y be 

15 0, or a T* "** »- h «- - of a compound offormuia 

ir rr y acceptaws sa,t ^ * *• - • — — 

treatment o, hyperprehferative dishes such as cancer and in pardcmar colorecd, breast or 
pancmattc cancer where Aurom-A is upregulated 

According ,„ yer another aspect, there is previded a compound of formula © or a 

from a msease m whtch the inhibition of one or more Aurora kinases is beneficial, comprismg 
me steps of admmismnug ,„ apemou in need thereof a therapeudcaHy effective amount of 
compound offormuia (Dor a phatmaceudcaily acceptable salt thereof. In particular i, is 
envsagedfca, inhibidon of Au.re-A kinase and/or Aurora-B kinase may I beneflcia. 

25 hereof for use ,„ the method oftreadng a human suffering fmm a hypetprouferadve disease 
such as :cancerandin P ardcu.ar colorectal, breast or pancreadc cancer where Aurom-A is 
upregulated, comprising the steps of administering to a pemon in need thereof a 
merapeudcally effecdve amount of a compound of formuta (I) or a pharmaceutical* 
acceptable salt thereof. y 

For the above mentioned therapeudc uses the dose administered will vary with the 
comp^undemployed, .he mode of admlnistradon, the treatment deshod, the disotder indicated 
and the age and sex of the anima, or patiem. The size of the dose would thus be calculated 
accordmg to well known principles of medicine. 



30 
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In using a compound of formula (I) for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.05 mg/kg to 50 
mg/kg body weight is received, given if required in divided doses. In general lower doses 
. will be administered when a parenteral route is employed. Thus, for example, for intravenous 
5 administration, a dose in the range, for example, 0.05 mg/kg to 25 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. 

The treatment defined hereinbefore may be applied as a sole therapy or may involve, 
in addition to the compound of the invention, conventional surgery or radiotherapy or 
10 chemotherapy. Such chemotherapy may include one or more of the following categories of 
anti-tumour agents 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 

15 example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 

20 taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 
teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide, 
nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example 

25 goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors of . 
5cc-reductase such as finasteride; 

(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

30 (i v) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl 
transferase inhibitors, tyrosine kinase inhibitors and serine-threonine kinase inhibitors, for 
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exaroplemhibitora of the epidenna, growth factor family (for example EGFR family tyrosine 
kmase mhtbitors such as M(3-chlore-t-fl„orophenyl>7-methoxy^.(3- 
m^holtaopmpoxy^nazomM-amme (gefibnib, AZD1839), *-(3.e<hyny,phenyl)-6 7 . 
^meatoxyemoxyjouinazolin^amltte (erlounib, OSI-774) and 6-acry,amido-lv-<3.chloro- 
5 «uo r opbeny,)-7.(3.m ra pho,,„c^opoxy )qui nazolm^amine (CI 1033)), forexaropie 

nepatocyte growth factor family; 

(v) ^angiogenic agents such as those which inhibit the effects of vascular endothelial 
grow* factor, (for example the anti-vascular endothelial cell grow* factor antibody 
10 bevacizumab (Avastm™,, compounds such as mose disclosed in Intentional Paten, 
Apphcations WO 97/22596, WO 97/30035. WO 97/32*56 and WO 98A3354) and 
compounds that work by other mechanisms (for example linomide, inhibit „f mt egri„ 
av03 ftmction and angiostatin); 
(vi) vascolacdamagmg agents such as 
15 International Patent Applications WO 99/02166, WO00/40529, WO 00/41669 WO01/92224 
WO02/04434andWO02/0S213; o""»0&9, WOOl/92224, 

r^rr ""^ ^ 6XamP,e WWCh " *— * *° above, such 

as lblS 2503, an anti-ras antisense; 

20 ^abetrant^abetrantBRCA, or BRCA2, GDEPT (gene-directed enzyme pro-drug 

7 ^ " *~ *** Cy<OSine *— ^ **— «— « a bacteria, 

mu.roduc.ase enzyme and approaches to incroase pauent tolerance to chemotherapy or 
radtotherapy such as.multi-drug resistance gene therapy; and 

25 ut^rr ^ inClUC " n8 6XamPle ^ - «o 

" — genicity of pauen, tumour ce.ls, such as transfecbon with cymKnes such 
as .nterleulon 2, mterieukin 4 or granmocyte-macrophage colony sdmulabng factor 
approaches ,„ decrease T-ce„ anergy, approaches using transacted immune cells such as 
cytotae-transfected dendritic ceUs, approaches using cymldne-transfecteri tumourcell lines 
and approaches using anti-idiotypic antibodies 
30 Such conjoin, treatment ma y be whi ^ by my rf ^ ^ 

dosmg of me tndtvdua, components of me beatmen, Such combination product employ the 
compounds of mis invention within me dosage range described hereinbefl and me j£ 
phamtaceubcally-active agen, within i,s approved dosage range. 
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In addition to their use in therapeutic medicine, the compounds of formula (I) and their 
pharmaceutical^ acceptable salts are also useful as pharmacological tools in the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats 
5 and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

The compounds of the invention inhibit the serine-threonine kinase activity of the 
10 Aurora kinases, in particular Aurora-A and/or Aurora-B and thus inhibit the cell cycle and cell 
proliferation. These properties may be assessed for example, using one or more of the 
procedures set out below. 

(a) In Vitro Aurora-A kinase inhibition test 
15 This assay determines the ability of a test compound to inhibit serine-threonine kinase 

activity. DNA encoding Aurora-A may be obtained by total gene synthesis or by cloning. This 
DNA may then be expressed in a suitable expression system to obtain polypeptide with 
serine-threonine kinase activity. In the case of Aurora-A, the coding sequence was isolated 
from cDNA by polymerase chain reaction (PCR) and cloned into the BamHl and Notl 

20 restriction endonuclease sites of the baculovirus expression vector pFastBac HTc 

(GibcoBRL/Life technologies). The 5 1 PCR primer contained a recognition sequence for the 
restriction endonuclease BamHl 5* to the Aurora-A coding sequence. This allowed the 
insertion of the Aurora-A gene in frame with the 6 histidine residues, spacer region and iTEV 
protease cleavage site encoded by the pFastBac HTc vector. The 3' PCR primer replaced the 

25 Aurora-A stop codon with additional coding sequence followed by a stop codon and a 

recognition sequence for the restriction endonuclease Notl. This additional coding sequence 
(5* TAC CCA TAC GAT GTT CCA GAT TAC GCT TCT TAA 3') encoded for the 
polypeptide sequence YPYDVPDYAS. This sequence, derived from the influenza 
hemagglutin protein, is frequently used as a tag epitope sequence that can be identified using 

30 specific monoclonal antibodies. The recombinant pFastBac vector therefore encoded for an 
N-terminally 6 his tagged, C terminally influenza hemagglutin epitope tagged Aurora-A 
protein. Details of the methods for the assembly of recombinant DNA molecules can be found 
in standard texts, for example Sambrook et al. 1989, Molecular Cloning - A Laboratory 
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IWolsmMo^ularBioiogy, John Wiley and Sons fee. I***, Current 

ftoducdon of recombinant virus can be performed following manufacturer's protocol 

5.": E ™^^ 

tnto E. cob DHlOBac cells containing the baculovirus genome (bacmid DNA) and via a 
bnnsposition even, in the ee,ls. a region o, the pFastBac vector containing gentamycm 
-stance gene and the Aurora-A gene including the baculovirus polvhedrin pronlr was 
^sposer, dn«dy into ^ bacmid DNA. By selection on gentamycm, Itanamycin, 

10 encoding Aurora-A. Bacmid DNA was extracted front a smal, scale culture o, severe, 

TC™2 ^ S "**- «> « US grown in 

TC100 medium (GibcoBRL) containing ,0% serum using CellFECm reagent (GibcoBRL) 

15^0^™^^^ 

mtT r 8 X 10 CeUS/ml - ^ "*"» —« - »™° « bra post 

ntfecnon and vnus dtre determined using a aandard p laq ue assay procedme. Virus sto! 
were user, to mfect S» and "High 5" ceus at a multiplicity of infcetion (MOI) 
ascertain expression of recombinant Aurora-A protein. 

For the large scale expression of A„rora-A W „ase activity, Sf21 tas«t ee„s were 

0 ™r in TC r medium suppiemented wi,h io% -* — ™ - 

1 t lO^ U T h ^ 00 " mea, ° n 31 3 ^ ^ - *» * -bed 

mum r T7 , 7 "~ infe0ted ^ AUK,ra - A «— — « * 

W«y of tnfecdon of 1 and harvested 48 hours later. A,, subsequent puriflcalion steps 

20 Z ; IT 3 , « 1R --'-*-»P-— 8 .«« M r lo'censwera 
20 .hawed and dduter, with ,ysis buffer (25 mMHEPES CN-^bydroxyemyflpiperazme-N--^ 

rMSF(phenylme m y 1S u,pho,y> fluoride), 2 mM 2-mercap t oemano,. 2 mMimidasole 1 
~ 1 .^~ 1 ^^-'^'<'m J per3 xl 0'ce,,a. Lysfa wa: 
30 "„? ; d ™~-- which me lysa* was cen.rifi.ged at 41,000g 

f 35 mtnutea. A sp ,ra,ed supernatant was pumper, onto a 5 mm diameter chromatography 
column containing 500 til Ni tmta m*^. . ^ p y 

30250) which h I (".mlo-tn-acebc acid) agarose (Qiagen, product no. 

Z wT ^ ^ ta ** ^ A absorhance for me 
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wash buffer (25 mM HEPES pH7.4 at 4°C , 100 mM KC1, 20 mM imidazole, 2 mM 2- . 
mercaptoethanol). Bound Aurora-A protein was eluted from the column using elution buffer 
(25 mM HEPES pH7.4 at 4°C , 100 mM KC1, 400 mM imidazole, 2 mM 2-mercaptoethanol). 
An elution fraction (2.5 ml) corresponding to the peak in UV absorbance was collected. The 
5 elution fraction, containing active Aurora-A kinase, was dial ysed exhaustively against dialysis 
buffer (25 mM HEPES pH7.4 at 4°C , 45% glycerol (v/v), 100 mM KC1, 0.25% Nonidet P40 
(v/v), 1 mM dithiothreitol). 

Each new batch of Aurora-A enzyme was titrated in the assay by dilution with enzyme 
diluent (25mM Tris-HCl pH7.5, 12.5mMKCl, 0.6mMDTT). For a typical batch, stock 
10 enzyme is diluted 1 in 666 with enzyme diluent & 20|jl of dilute enzyme is used for each 
assay well. Test compounds (at lOmMin dimethylsulphoxide (DMSO) were diluted with 
water & lOul of diluted compound was transferred to wells in the assay plates. 'Total" & 
"blank" control wells contained 2.5% DMSO instead of compound. Twenty microlitres of 
freshly diluted enzyme was added to all wells, apart from "blank" wells. Twenty microlitres 
15 of enzyme diluent was added to "blank" wells. Twenty microlitres of reaction mix (25mM 
Tris-HCl, 78.4mM KC1, 2.5mM NaF, 0.6mM dithiothreitol, 6.25mM MnCl 2 , 6.25mM ATP, 
7.5HM peptide substrate [biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 
0.2u,Ci [yKpjAIP (Amersham Pharmacia, specific activity >2500Ci/mmol) was then added to 
all test wells to start the reaction. The plates were incubated at room temperature for 60 
20 minutes. To stop the reaction lOOfH 20% v/v orthophosphoric acid was added to all wells. The 
peptide substrate was captured on positively-charged nitrocellulose P30 filtermat (Whatman) 
using a 96-well plate harvester (TomTek) & then assayed for incorporation of 33 P with a Beta 
plate counter. "Blank" (no enzyme) and "total" (no compound) control values were used to 
determine the dilution range of test compound which gave 50% inhibition of enzyme activity. 
25 In this test, the compounds of the invention give 50% inhibition of enzyme activity at 

concentrations of 0.3nM to lOOOnM and in particular compound 5 in Table 1 gave 50% * 
inhibition of enzyme activity at a concentration of 0.5nM. 

(b) In Vitro Auror»-R lrjnase inhihitinn t~t 
30 This assay determines the ability of a test compound to inhibit serine-threonine kinase 

activity. DNA encoding Aurora-B may be obtained by total gene synthesis or by cloning. This 
PNA may then be expressed in a suitable expression system to obtain polypeptide with 
serine-threonine kinase activity. In the case of Aurora-B, the coding sequence was isolated 
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from cDNA by polymerase chain reaction (PCR) and cloned into the pFastBac system in a 
manner similar to that described above for Aurora-A (i.e. to direct expression of a 6-histidine 
tagged Aurora-B protein). 

» 

For the large scale expression of Aurora-B kinase activity, Sf21 insect cells were 
5 grown at 28°C in TC100 medium supplemented with 10% foetal calf serum (Viralex) and 
0.2% F68 Pluronic (Sigma) on a Wheaton roller rig at 3 r.p.m. When the cell density reached 
1.2xl0 6 cells ml" 1 they were infected with plaque-pure Aurora-B recombinant virus at a 
multiplicity of infection of 1 and harvested 48 hours later. All subsequent purification steps 
were performed at 4°C. Frozen insect cell pellets containing a total of 2.0 x 10 8 cells were 
10 thawed and diluted with lysis buffer (50 mM HEPES (N-[2-hydroxyethyl]piperazine-N'-[2- 
ethanesulphonic acid]) pH7.5 at 4°C , 1 mM Na 3 V0 4 , 1 mM PMSF (phenylmethylsulphonyl 
fluoride), 1 mM dithiothreitol, 1 /ig/ml aprotinin, 1 M g/ml pepstatin, 1 /tg/ml leupeptin), using 
1.0 ml per 2 x 10 7 cells. Lysis was achieved using a sonication homogeniser, following which 
the lysate was centrifuged at 41,000# for 35 minutes. Aspirated supernatant was pumped onto 
15 a 5 mm diameter chromatography column containing 1.0 ml CM sepharose Fast Flow 

(Amersham Pharmacia Biotech) which had been equilibrated in lysis buffer. A baseline level 
of UV absorbance for the eluent was reached after washing the column with 12 ml of lysis 
buffer followed by 7 ml of wash buffer (50 mM HEPES pH7.4 at 4°C , 1 mM dithiothreitol). 
Bound Aurora-B B protein was eluted from the column using a gradient of elution buffer (50 
20 mM HEPES pH7.4 at 4°C , 0.6 M NaCI, 1 mM dithiothreitol, running from 0% elution buffer 
to 100% elution buffer over 15 minutes at a flowrate of 0.5 ml/min). Elution fractions (1.0 ml) 
corresponding to the peak in UV absorbance was collected. Elution fractions were dialysed 
exhaustively against dialysis buffer (25 mM HEPES pH7.4 at 4°C , 45% glycerol (v/v), 100 
mM KC1, 0.05% (v/v) IGEPAL CA630 (Sigma Aldrich), 1 mM dithiothreitol). Dialysed 
25 fractions were assayed for Aurora-B kinase activity. 

Each new batch of Aurora-B enzyme was titrated in the assay by dilution with enzyme 
diluent (25mMTris-HCl pH7.5, 12.5mMKCl, 0.6mMDTT). For a typical batch, stock 
enzyme is diluted 1 in 40 with enzyme diluent & 20*il of dilute enzyme is used for each assay 
well. Test compounds (at lOmM in dimethylsulphoxide (DMSO) were diluted with water & 
30 IOm-1 of diluted compound was transferred to wells in the assay plates. 'Total" & "blank" 
control wells contained 2.5% DMSO instead of compound. Twenty microlitres of freshly 
diluted enzyme was added to all wells, apart from "blank" wells. Twenty microlitres of 
enzyme diluent was added to "blank" wells. Twenty microlitres of reaction mix (25mM Tris- 
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HC1, 78.4mM KQ, 2.5mM NaF, 0.6mM dithiothreitol, 6.25mM MnCl 2 , 37.5mM ATP, 25uM 
peptide substrate [biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 0.2uCi 
[y^PJATP (Amersham Pharmacia, specific activity >2500Ci/mmol) was then added to all test 
wells to start the reaction. The plates were incubated at room temperature for 60 minutes. To 
5 stop the reaction lOOul 20% v/v orthophosphoric acid was added to all wells. The peptide 
substrate was captured on positively-charged nitrocellulose P30 filtermat (Whatman) using a 
96-well plate harvester (TomTek) & then assayed for incorporation of 33 P with a Beta plate 
counter. "Blank" (no enzyme) and "total" (no compound) control values were used to 
determine the dilution range of test compound which gave 50% inhibition of enzyme activity. 
10 In this test, the compounds of the invention give 50% inhibition of enzyme activity at 

concentrations of 0.3nM to lOOOnM and in particular compound 5 in Table 1 gave 50% 
inhibition of enzyme activity at a concentration of 1.6nM. 

(c) In Vitro ce ll proliferation assay 
15 This and other assays can be used to determine the ability of a test compound to 

inhibit the growth of adherent mammalian cell lines, for example the human tumour cell line 
S W620 (ATCC CCL-227). This assay determines the ability of at test compound to inhibit the 
incorporation of the thymidine analogue, 5'-bromo-2'-deoxy-uridine (BrdU) into cellular 
DNA. SW620 or other adherent cells were typically seeded at 1x10 s cells per well in L-15 
20 media (GIBCO) plus 5% foetal calf serum, 1 % l-glutamine (lOOpil / well) in 96 well tissue 
culture treated 96 well plates (Costar) and allowed to adhere overnight. The following daythe 
cells were dosed with compound (diluted from lOmM stock in DMSO using L-15 (with 5% 
FCS, 1 % L-glutamine). Untreated control wells and wells containing a compound known to 
give 100% inhibition of BrdU incorporation were included on each plate. After 48 hours in 
25 the presence / absence of test compound the ability of the cells to incorporate BrdU over a 2 
hour labelling period was determined using a Boehringer (Roche) Cell Proliferation BrdU 
ELISA kit (cat. No. 1 647 229) according to manufacturers directions. Briefly, 15yl of BrdU 
labelling reagent (diluted 1:100 in media - L-15, 5% FCS, 1% L-glutamine) was added to 
each well and the plate returned to a humidified (+5% C0 2 ) 37°C incubator for 2 hours. After 
30 2 hours the labelling reagent was removed by decanting and tapping the plate on a paper 
towel. FixDenat solution (50pJ per well) was added and the plates incubated at room 
temperature for 45mins with shaking. The FixDenat solution was removed by decanting and 
tapping the inverted plate on a paper towel. The plate was then washed once with phosphate 
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buffered saline (PBS) and lOOpl /well of Anti-BrdU-POD antibody solution (diluted MOO in 
antibody dilution buffer) added. The plate was then incubated at room temperature with 
shaking for 90min. Unbound Anti-BrdU-POD antibody was removed by decanting and 
washing the plate 4 times with PBS before being blotted dry. TMB substrate solution was 
5 added (lOOMl/well) and incubated for approximately 10 minutes at room temperature with 
shaking until a colour change was apparent. The optical density of the wells was then 
determined at 690nm wavelength using a Titertek Multiscan plate reader. The values from 
compound treated, untreated and 100% inhibition controls were used to determine the dilution 
«ngeofatestcompoundthatgave50%inhibitionofBrdUincorporation. The compounds of 
10 the mvention are active at 0.3nM to lOOOOnM in this test and in particular compound 5 in 
table 1 was active at 87nM. 



( d ) In Vitro rail cycle analy sis a cc ay 

^^^^^abffityofatestconvoundtoa^tcelhtaspeciflcpha^ 
15 of the cell cycle. Many different mammalian cell lines could be used in this assay and SW620 
cells are tneluded here as an example. SW620 cells were seeded at 7 x 10* cells per T25 flask 
(Coster) in 5 ml US (5% PCS, 1% L-giutamine). Flasks were men incubated overnight in a 
hunudified 37»C incubator with 5% CO,. The following day, 50 of 1,15 (5% PCS 1% L- 
gtamme) carrying the appropriate concentration of test compound solubfliaed in DMSO was 
added to the flask . A no compound control treatments was also included (0.5% DMSO) The 
cells were men incubated for a defined time (24 hours) with compound. After mis time the 
medta was aspirated from the cells and they were washed with 5ml of prewarmed (37»C) 
. stente PBSA, men detached from me flask by brief incubation with trypsin and followed by 
resuspension in 5ml of 1% Bovine Semm Albumin (BSA, Sigma-Aldrich Co.) in sterile 
25 PBSA. The samples were then centrifuged at 22001pm fo, 10 mm. The supernatant was 
aspirated to leave 2000 of the PBS/BSA solution. The pellet was resuspended in this 2000 
of solution by pipetting 10 times to create a single cell suspension. One ml of ice-cold 80% 
ethanol was slowly added to each cell suspension and the samples stored at -20»C overnight 
orunmraqutodforataining. CeUs werepeUeted by cenmmgation, ethanol aspirated off and 
30 pellet, responded in 2000 PBS containing lOO^ml RNAse (Sigma Aldrich) & ,0Mg/ml 
Proptdium fodide (Sigma Aldrich). Cell suspensions were incubated at 37°C for 30min a 
further 2000 PBS added and samples stored in the dark at 4°C overnight 
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Each sample was then syringed 10 times using 21-guage needle. The samples were 
then transferred to LPS tubes and DNA content per cell analysed by Fluorescence activated 
cell sorting (FACS) using a FACScan flow cytometer (Becton Dickinson). Typically 30 000 
events were counted and recorded using CellQuest yl.l software (Verity Software). Celi 
5 cycle distribution of the population was calculated using Modfit software (Verity Software) 
and expressed as percentage of cells with 2N (G0/G1), 2N-4N (S phase) and with 4N (G2/M) 
DNA content. 

The compounds of the invention are active in this test at 0.3nM to lOOOOnM. 

10 The invention will now be illustrated in the following non limiting examples, in which 

standard techniques known to the skilled chemist and techniques analogous to those described 
in these Examples may be used where appropriate, and in which, unless otherwise stated- 
CD evaporations were carried out by rotary evaporation in vacuo and work up procedures were 
earned out after removal of residual solids such as drying agents by filtration; 
15 (n) operations were carried out at ambient temperature, typically in the range 18-25°C and in 
air unless stated, or unless the skilled person would otherwise operate under an atmosphere of 
an inert gas such as argon; 

Oii) column chromatography (by the flash procedure) and medium pressure Houid 
chromatography (MPLC) were performed on Merck KieseJgel silica (Art 9385)* 

20 (iv) yields are given for illusion only and are no, necessarily the maximum attainable- 

(v) the structures of me end products of the formu.a (I) were genemfly confined by hudear 
Cgenerauy proton, magnetic ^o^e (NMR) and mass spectml techniques; proton magnetic 
tesonanco chemical shift values wem measuted.in deutemted dimethyl sulfoxide (DMSO <L) 
(unless otherwise stated) on the delta scale (ppm downfield from tettamethyMtae) using one 

25 of the following four instruments 

- Varian Gemini 2000 spectrometer operating at a field strength of 300 MHz 
Bruker DPX300 spectrometer operating at a field strength of 300MHz 
JEOL EX 400 spectrometer operating at a field strength of 400 MHz 

- Bruker Avance 500 spectrometer operating at a field strength of 500MHz 

30 Peak multiplicities are shown as follows: s, singlet; d, doublet; dd, double doublet; t, triplet- q 
quartet; qu, quintet; m, multiplet; br s, broad singlet. 

(vi) robotic synthesis was carried out using a Zymate XP robot, with solution additions via a 
Zymate Master Laboratory Station and stirred via a Stem RS5000 Reacto-Station at 25°C; 



101092 



(vii) work up and purification of reaction mixtures from robotic synthesis was carried out as 
follows: evaporations were carried out in vacuo using a Genevac HT 4; column 
chromatography was performed using either an Anachem Sympur MPLC system on silica 
using 27 mm diameter columns filled with Merck silica (60 fim, 25 g); the structures of the 
5 final products were confirmed by LCMS on a Waters 2890 / ZMD micromass system using 
the following and are quoted as retention time (RT) in minutes: 



Column: 

Solvent A: 

Solvent B: 
10 Solvent C: 

How rate: 

Run time: 

Wavelength: 

Mass detector: 
15 Injection volume 



waters symmetry C18 3.5 fxm 4.6x50 mm 
H 2 0 
CH 3 CN 

methanol + 5% HCOOH 
2.5 ml / min 

5 minutes with a 4.5 minute gradient from 0-100% C 
254 nm, bandwidth 10 nm 
ZMD micromass 
0.005 ml 

(viii) Analytical LCMS for compounds which had not been prepared by robotic synthesis was 
performed on a Waters Alliance HT system using the following and are quoted as retention 
time (RT) in minutes: 



Column: 
20 Solvent A: 
Solvent B: 
Solvent C: 
Flow rate: 
Run time: 



2.0 mm x 5 cm Phenomenex Max-RP 80A 
Water 
Acetonitrile 

Methanol / 1% formic acid or Water / 1% formic acid 

1.1 ml /min 

5 minutes with a 4.5 minute gradient from 0-95% B + constant 5% 
25 solvent C 

254 nm, bandwidth 10 nm 
0.005 ml 
Micromass ZMD 

(ix) Preparative high performance liquid chromatography (HPLC) was performed on either 
30 - Waters preparative LCMS instrument, with retention time (RT) measured in minutes: 
Column: 0-basic Hypercil (21x100 mm) 5fim 

Solvent A: Water / 0. 1 % Ammonium carbonate 

Solvent B : Acetonitrile 



Wavelength: 
Injection volume 
Mass detector: 
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Flow rate: 
Run time: 
Wavelength: 
Injection volume 
5 Mass detector : 



-39- 

25 ml / min 

10 minutes with a 7.5 minute gradient from 0-100% B 
254 nm, bandwidth 10 nm 
1 - 1.5 ml 
Micromass ZMD 



- Gilson preparative HPLC instrument, with retention time (RT) measured in minutes: 



Column: 
Solvent A: 
Solvent B: 
10 Flow rate: 
Run time: 
Wavelength: 
Injection volume 



21 mm x 15 cmPhenomenex Luna2 CI 8 
Water + 0.1% trifluoracetic acid, 
Acetonitrile + 0.1% trifluoracetic acid 
21 ml / min 

20 minutes with various 10 minute gradients from 5-100% B 
254 nm, bandwidth 10 nm 
0.1-4.0 ml 

(x) intermediates were not generally fully characterised and purity was assessed by thin layer 
15 chromatography (TLC), HPLC, infra-red (IR), MS or NMR analysis. 

Particular examples of compounds of formula (I) are set out in Table 1: 



Table 1 



20 




Compound 




R y 


1 




3-fluorophenyl 


2 


HO ° — ^IJJ'* 


3,5-difluorophenyl 
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4 



-40- 



ho' k oh <y 



3,5-difluorophenyl 



HO OH 



3 , 5-difluorophenyl 



8 



10 



11 



12 



HO OH 



HO-P-O 
OH 




HO 



OH 



V 



VOH 

HO' 'O^ N ,. 



6 ° — ^N"* 



S 



HQ 
O 



*p-o / 



OH 



HO 



-O. 



HO r 



OH 



3-fluorophenyl 



2,3- difluorophenyl 



2,3- difluorophenyl 



3,5-difluorophenyl 



3,5-difluorophenyl 



3-fluorophenyl 



3-fluorophenyl 



3-fluorophenyl 
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13 


* 

OH 


2,3- difluorophenyl 


1 A 

14 


^-v l i 

P H 

HOO- 7 x — ss 


3 ,5-difluorophenyl 


15 


0=P yr-N 


2,3- difluorophenyl 


16 


* 

p o \ xx 

6' OH 


2,3- difluorophenyl 


17 


HO x OH * 
0=P. /-N 

° / 


2,3- difluorophenyl 


18 


H °- P OH ? 


3-fluorophenyl 


19 


PH 

no n- 7 ^ — ^\ 


2,3- difluorophenyl 


20 


HO 


3-fluorophenyl 


21 


,OH • 
0=P, /~ K 


2,3- difluorophenyl 


22 


P-O 

HO 


2,3- difluorophenyl 
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23 


HO 
P-O 
OOH 


2,3- difluorophenyl 


24 


HO / 

/oh 


3-fluorophenyl 


25 


HO 


2,3- difluorophenyl 


26 


HO w O 
O^OH 


3-fluorophenyl 



Table 2 



R1 




Compound 


Rl 


R2 


27 

.- 


HO 




2,3- difluorophenyl 
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Table 3 




Compound 


Rl 


R2 


28 


HO^P 

HO' ° — ' tT'* 


2,3- difluorophenyl 


29 


0=P /-N 

/ 


2,3- difluorophenyl 


30 


O H 


2,3- difluorophenyl 


31 


HO' P * ^ 


2,3- difluorophenyl 


32 


HO OH ^/ 


2,3- difluorophenyl 


33 


HQ-f-O^ 7 ") 
OH 


2,3- difluorophenyl ! 


34 


HO-P-O ' 

OH 


2,3- difluorophenyl 


35 


Hq /-^^ 

OOH 


2,3- difluorophenyl 
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36 


HO OH k/ 


1 2,3- difluorophenyl 


37 


HO OH 


1 3-fluorophenyl 


38 


HO. 
OOH 


I 3-fluorophenyl 


39 


HO. p f 

ho * 


1 3-fluorophenyl 


40 


HQ o y * 

° OH H 


1 3-fluorophenyl 


41 


N — v 

HO-td^ / 
OH 


3-fluorophenyl 

1 


42 


ho'oh ^ 1 


3-fluorophenyl 


Table 4 

HN--\ 


Compound ] 


*1 j 


U 


43 

f 


N 

OH 


2,3-difluorophenyl 
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44 


HO.P 

ho ^°^y-* 


2,3-difluorophenyl 


45 


HO' K OH 


2,3-difluorophenyl 


46 


* 

HO-P-O 
OH 


2,3-difluorophenyl 


47 


HO'^OH <S 


2,3-difluorophenyl 



Example 1 - Preparation of Compound 1 in Table 1 - ll-r3-((4-IY5-f2-r(3- 
5 fluorophenvl)amino1-2-oxoethviyii/-^ 

yl>oxy)propvnpiperidm"4"Vl>methvl dihydrogen phosphate 

Di(terf-butyl) { l-[3-({4-[(5-{24(3-fluorophenyl)amino]-2^ 
yl)amino]-6-methoxyqiunazoUn-7-yl}oxy)propyl]piperidin^-yl}methyl phosphate (400 nig, 
0.53 mmol) was suspended in dioxane (20 ml) and treated with a solution of hydrochloric 
10 acid (4.0 N) in dioxane (795 pi, 3.18 mmol) at ambient temperature for 15 hours. The solid 
was recovered by filtration, washed with dioxane, dried in vacuo at 50 °C to yield compound 
1 in table 1 (360 mg, 94 % yield) : 

l H-NMR (DMSO da, AcOD) : 8.88 (s, 1H), 8.27 (s, 1H), 7.61 (m, 1H), 7.35 (m, 3H), 6.84 (m, 
1H), 6.81 (s, 1H), 4.28 (m, 2H), 3.98 (s, 3H), 3.83 (s, 2H), 3.75 (t, 2H), 3.58 (d, 2H), 3.26 (m, 
15 2H), 3.26 (m, 2H), 2.32 (m, 2H), 1.85 (m, 3H), 1.54 (m, 2H) : 
MS (+ve ESI) : 644.5 (M+H) + . 

Di(terr-butyl) { l-[3K{4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-lJ¥-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]piperidin-4-yl}methyl phosphate, used as 
the starting material, was obtained as follows: 
20 a) A mixture of 4-benzyloxy-3-methoxybenzaldehyde (157 g, 649 mmol), sodium 

acetate (106 g, 1.29 mol), hydroxylamine hydrochloride (90 g, 1.29 mol) and acetic acid (500 
ml) was refluxed for 21 hours. The solvent was evaporated and ice / water (1000 ml) added to 
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the residue forming a sticky solid. The mixture was neutralised with aqueous sodium 
hydroxide solution then extracted with dichloromethane (2 x 500 ml). The organic solution 
was washed with 1.0 N sodium hydroxide (100 ml), brine (100 ml) and then dried over 
magnesium sulphate. Solvent evaporation, trituration of the residue with hexane : ethyl 
5 acetate (3:1) and collection of the solid by vacuum filtration yielded 4-benzyloxy-3- 
methoxybenzonitrile (123 g, 80 % yield) as a brown solid : 
'H-NMR (DMSO de) : 7.38 (m, 7H), 7.19 (m, 1H), 5.18 (s, 2H), 3.80 (s, 3H) : 
MS (-ve EST) : 238 (M-H)". 

b) Acetic acid (17 ml) was added slowly to nitric acid (40 ml, 440 mmol) at 5 °C. 

10 Powdered 4-benzyloxy-3-methoxybenzonitrile (10 g, 42 mmol) was added and the mixture 
warmed to 23 °C over 10 minutes. An exotherm occurred and the temperature was controlled 
at < 30 °C using an ice bath. The mixture was stirred at 23 °C for 20 hours then poured into 
ice / water (1000 ml). After stirring for two hours the yellow solid was collected by suction 
filtration, washed with water and dried to yield 4-benzyloxy-3-methoxy-6-nitrobenzonitrile 

15 (10.1 g, 85 % yield) as a yellow solid : 

'H-NMR (DMSO d 6 ) : 7.95 (s, 1H), 7.70 (s, 1H), 7.40 (m, 5H), 5.30 (s, 2H), 3.95 (s, 3H): 
MS (-veESI) : 283 (M-H)\ 

c) A mixture of 4-benzyloxy-3-methoxy-6-nitrobenzonitrile (46 g, 162 mmol), sodium 
bicarbonate (95 g, 1.13 mol), water (750 ml), dichloromethane (550 ml) and 
20 tetrabutylammonium chloride (30 g, 108 mmol) was rapidly stirred at 20 °C and treated with 
sodium dithionite (66 g, 379 mmol) portionwise over 2 hours. The mixture was stirred for a 
further hour then the phases separated. The aqueous phase was extracted with 
dichloromethane (2 x 200 ml) and the combined organic solution washed with water (300 ml) 
and dried over magnesium sulphate. The solution was concentrated to 250 ml and 4.0 M 
25 hydrochloric acid in 1,4-dioxane (150 ml, 0.6 mol) added, then diluted with diethyl ether 
(1000 ml) and cooled on ice. The resulting solid was collected by vacuum filtration and 
washed with diethyl ether. The solid was stirred in methanol (1000 ml) and sodium 
bicarbonate solution (800 ml) added to pH 8 and stirred for 1 hour. The solid was collected by 
vacuum filtration, washed with water then methanol and dried in vacuo to yield 2-amino-4- 
30 (benzyloxy)-5-methoxybenzonitrile (34 g, 82 % yield) as light brown solid : 

'H-NMR (DMSO d,) : 7.40 (m, 5H), 6.90 (s, 1H), 6.50 (s, 1H), 5.60 (br s, 2H), 5.02 (s, 2H), 
3.65 (s, 3H) : 

MS (+ve EST) : 254 (M+H) + . 
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d) 2-amino-4-(benzyloxy)-5-memoxybenzonitrile (100 g, 394 mmol) in toluene (1400 
ml) was treated with dimethylfonnamide dimethylacetal (100 ml, 940 mmol) at reflux with 
slow distillation of solvent to maintain the internal temperature at 105 °C. After 3 hours the 
solution was cooled and filtered to remove a small amount of solid. The filtrate was 
5 evaporated in vacuo and the residue triturated with diethyl ether and the solid collected by 
vacuum filtration and dried in vacuo to yield AT-(5-(benzyloxy)-2-cyano-4-methoxyphenyl)- 
AW-dimethylimidoformamide (1 10 g, 90 % yield) as a brown solid : 
'H-NMR (DMSO d*) : 7.90 (s, 1H), 7.40 (m, 5H), 7.10 (s, 1H), 6.88 (s, 1H), 5.15 (s, 2H), 
3.70 (s, 3H), 3.02 (s, 3H), 2.95 (s, 3H) : 
10 MS(+veESI):310(M+H) + 
MS (-ve ESI) : 308 (M-H)". 

e) ^K5-(benzyloxy)-2-cyano-4-methoxyphenyl)-MiV-dimethyUmidoformamide (110 g, 
356 mmol) and trifluoroacetic acid (600 ml) were refluxed together for 15 min. Evaporation 
and co-evaporation with toluene, trituration with diethyl ether and collection of the solid by 
15 vacuum filtration and drying in vacuo yielded Ar-(2-cyano-5-hydroxy-4-methoxyphenyl)-iVVV- 
dimethylimidoformamide (1 12 g, 95 % yield) as a light brown trifluoroacetate salt : 
'H-NMR (DMSO de) : 8.39 (s, 1H), 7.38 (s, 1H), 6.90 (s, 1H), 3.80 (s, 3H), 3.25 (s, 3H), 3.17 
(s, 3H) : 

MS (+ve ESI) : 220 (M+H) + 

20 MS(-veESI):218(M-H)-. 

f) A mixture of iV-(2-cyano-5-hydroxy-4-methoxyphenyl)-//^V- • - 

dimethylimidoformamide (21.9 g, 66 mmol), cesium carbonate (998 g, 300 mmol) and 1- 
bromo-3-chloropropane (11 ml, 110 mmol) in acetonitrile (300 ml) was refluxed for 1 hour. 
The reaction mixture was cooled and the solvent evaporated in vacuo. The residue in water 

25 (200 ml) was extracted with dichloromethane (2 x 150 ml). The organic solution was washed 
with brine (50 ml) and dried over magnesium sulphate. Solvent was evaporated in vacuo and 
the residue triturated with diethyl ether. The solid was collected by vacuum filtration and 
dried in vacuo to yield iV , -(5-(3-chloropropoxy)-2-cyano-4-methoxyphenyl)-^^V- 
dimethylimidoformamide (17.7 g, 91 % yield) as a white solid : 
30 'H-NMR (DMSO ds) : 8.89 (s, 1H), 7.07 (s, 1H), 6.75 (s, 1H), 4.15 (t, 2H), 3.77 (t, 2H), 3.70 
(s, 3H), 3.05 (s, 3H), 2.95 (s, 3H), 2.18 (m, 2H) : 
MS (+ve ESI) : 296.4 (M+H) + . 
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g) N'^(3-chloropropoxy)-2-cyano^-methoxyphenyl)-Ar,iV^dimethylimidofonnamide 
(230 mg, 0.78 mmol) in acetic acid (0.7 ml) was reacted with methyl (5-amino-lH-pyrazol-3- 
yl)acetate (CAS 174891-10-2; WO 95/33724) (110 mg, 0.74 mmol) at reflux for 1 hour. The 
mixture was cooled, the acetic acid evaporated, and the residue purified by chromatography 
5 on silica gel, eluting with dichloromethane / 1 % methanolic ammonia (90:10), to give methyl 

(5-((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino)-lH-pyrazol-3-yl)acetate(219 
mg, 69 % yield) as a cream solid : 

'H-NMR (DMSO de, TFA): 8.93 (s, 1H), 8.28 (s, 1H), 7.32 (s, 1H), 6.80 (s, 1H), 4.02 (m, 
2H), 4.00 (s, 3H), 3.75-3.85 (m, s, 4H), 3.65 (s, 3H), 2.30 (m, 2H), 1.90 (s, 3H) : 
10 MS (+ve ESI): 406.5 (M+H) + . 

h) Memyl(5<(7-(3-chloropropoxy)-6-memoxyquinazolin-4-yl)amino)-lH-pyrazol-3- 
yDacetate (100 mg, 0.247 mmol) in tetrahydrofuran (1.2 ml) / water (0.6 ml), was reacted 
with lithium hydroxide (21 mg, 0.493 mmol) at ambient temperature over night. The mixture 
was acidified with 6.0 N hydrochloric acid to pH 4 and the solid was recovered by filtration, 
15 washed with water and dried to give (5-((7-(3-chloropropoxy>6-methoxyquinazolin-4- 
yl)amino)-lH-pyrazol-3-yl)acetic acid (72 mg, 75 % yield) as a beige solid : 
'H-NMR (DMSO dfi, TFA) : 8.95 (s, 1H), 8.28 (s, 1H), 7.32 (s, 1H), 6.80 (s, 1H), 4.33 (m, 
2H), 4.00 (s, 3H), 3.83 (m, 2H), 3.74 (s, 2H), 2.40-2.50 (m, 2H) : 
MS (+veESI) : 392.5, 394.5 (M+H) + . 

20 0 ( 5 -((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino)-lH-pyrazol-3-yl) acetic 
acid (7.83 g, 20 mmol) in dimethylformamide (78 ml) was reacted with 3-fluoroaniline (2.44 
g, 22 mmol) in the presence of l-(3-dimethylamino-propyl)-3-ethylcarbodiimide 
hydrochloride (4.2 g, 22 mmol), 2-hydroxypyridin-l-oxide (2.22 g, 20 mmol) and 
diisopropylethylamine (2.8 g, 22 mmol) at 50 °C for 1.7 hours. The solvent was removed by 

25 evaporation under vacuum, the residue was triturated with water (twice), and purified by silica 
gel chromatography, eluting with dichloromethane : methanol (95:3 to 85:15) to give 2-(5- 

((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino)-lH-pyrazol-3-yl)-N-(3- 
fluorophenyl) acetamide (4.5 g, 46 % yield) as a beige solid : 

'H-NMR (DMSO ds) : 8.47 (s, 1H), 8.02 (s, 1H), 7.60-7.68 (m, 1H), 7.30-7.41 (m, 2H), 7.20 
30 (s, 1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.27 (m, 2H), 3.96 (s, 3H), 3.84 (m, 2H), 3.78 (s, 2H), 
2.26 (m, 2H) : 

MS (+ve ESI) : 485.6 (M+H) + . 
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j) Piperidin-4-ylmethanol (115 mg, 1 mmol) was added to a solution of 2-(5-((7-(3- 
cMoropropoxy)-6-methoxyquinazoK^ 

acetamide (121 mg, 0.25 mmol) in dimethylacetamide (1 ml) and the reaction was heated at 
90 °C for 9 hours. The reaction was cooled to ambient temperature and the volatiles removed 
5 in vacuo. Purification by reverse phase hplc yielded iV-(3-fluorophenyl)-2-{3-[(7-{3-[4- 
(hydroxymethyl)piperidin- 1 -yl]propoxy } -6-methoxyquinazolin-4-yl)amino]- l/f-pyrazol-S- 
yl}acetamide (80 mg, 57 % yield) as an off-white isolid : 

'H-NMR (DMSO d 6 , TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (m, 1H), 7.36 (m, 3H), 6.90 (m, 
1H), 6.84 (s, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.62 (d, 2H), 3.32 (d, 2H), 3.27 (m, 
10 2H), 2.98 (t, 2H), 2.29 (m, 2H), 1.90 (d, 2H), 1.67 (m, 1H), 1.42 (m, 2H) : 
MS (+ve ESI) : 564.6 (M+H) + . 

k) AT-(3-fluorophenyl>2-{3-[(7-{3-[4-(hydroxymethyl)piperidin-l-yU 
methoxyqtunazolin-4-yl)amino]-l£r-pyrazol-5-yl}acetamide (450 mg, 1 mmol) was dissolved 
in dimethylformamide (2 ml), tetrazole (224 mg, 4 mmol) and cK-terf-butyl-diethyl- 

15 phosphoramidite (479 pi, 2 mmol) were added to the mixture at ambient temperature, and , 
stirring was continued for 3 hours under argon. The reaction mixture was then cooled to -60 
°C and a solution of monoperoxyphthalic acid magnesium salt (297 mg, 0.6 mmol) in 
dimethylformamide (1.5 ml) was slowly added to the reaction mixture. This mixture was then 
stirred for 1.5 hours at -60 °C, sodium metabisulphite (1.5 g, 10 mmol) in solution in water (2 

20 ml) was then added and the reaction mixture was slowly allowed to warm to ambient 

temperature, evaporated, and the residue was purified by silica gel chromatography, eluding 
with dichloromethane : 3.0 N methanolic ammonia (100:0 to 92:8), to give di(terf-butyl) { 1- 
[3-({4-[(5-{2-[(3-fluorophenyl)amm^ 

methoxyquinazolin-7-yl}oxy)propyl]piperidin-4-yl}methyl phosphate (420 mg, 70 % yield) 
25 as a cream solid : 

'H-NMR (DMSO do) : 8.46 (s, 1H), 7.99 (s, 1H), 7.63 (d, 1H), 7.36 (m, 2H), 7.35 (s, 1H), 
7.15 (s, 1H), 6.90 (m, 1H), 6.88 (s, 1H), 4.17 (t, 2H), 3.95 (s, 3H), 3.77 (s, 2H), 3.72 (t, 2H), 
2.91 (d, 2H), 2.46 (t, 2H), 1.96 (m, 4H), 1.65 (m, 2H), 1.58 (m, 1H ), 1.41 (s, 18H), 1.25 (m, 
2H): 

30 MS (+veESI): 756.6 (M+H) + . 
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Examnle 2 - Preparation of Compound 2 in Table 1 - 2-rr3-a4-r(5-(2-r(3.5- 
difluorophenvl)a mino1-2-oxoethvn-lg-pvrazol-3-vl)aiwino1-6-methoxvauinaznlin-7- 
ylloxv)propvl1(e thvl)amino1ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(*m-butyl) 
5 2-[[3-({4-[(5-{2-[(3,5-clifluorophenyl)amino]-2-oxoemyl}-l^-pyrazol-3-yl)ainino3-6- 
methoxyquinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl phosphate (320 mg, 0.428 mmol) 
yielded compound 2 in table 1 (260 mg, 86 % yield) as an off-white solid : 
'H-NMR (DMSO d6, CD3COOD) : 8.92 (s, 1H), 8.31 (s, 1H), 7.41 (m, 3H), 6.88 (t, 1H), 6.84 
(s, 1H), 4.32 (m, 4H), 3.97 (s, 3H), 3.89 (s, 2H), 3.42 (m, 6H), 2.32 (m, 2H), 1.31 (t, 3H) : 
10 MS (+ve ESI) : 636.4 (M+H) + . 

Di(ter?-butyl)2-[[3-({4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoemyl}-l^-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl phosphate, used as the 
starting material, was obtained as follows: 

a) A suspension of 3-{ [7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl]amino}-lfl r - 
15 pyrazol-5-yl)acetic acid (3.91 g, 10 mmol) in dimethylformamide (20 ml) was reacted with 
3,5-difluoroaniline (1.42 g , 11 mmol) in the presence of l-(3-dimethylaminopropyl)-3- 
ethylcarbodimide hydrochloride (2.01 g, 10.5 mmol) and 2-hydroxypyridine-l -oxide (1.11 g, 
10 mmol) at 60 °C for 1.75 hours. The solvent was evaporated in vacuo and the residue was 
triturated twice with water. The resulting wet paste was dissolved in a mixture of 
20 dichloromethane : water (80:20), adsorbed onto silica gel and purified by chromatography on 
silica gel, eluting with dichloromethane : methanol (95:5 to 85:15) to give 2-(5-((7-(3- 

chloropropoxy)-6-memoxyquina2»lin-4-yl)amino)-lH-pyrazol-3-yl)-N-(3,5-difluorophenyl) 
acetamide (2.45 g, 49 % yield) as a beige solid : 

J H-NMR (DMSO de) : 8.47 (s, 1H), 8.02 (s, 1H), 7.36 (m, 2H), 7.20 (s, 1H), 6.94 (t, 1H), 6.84 
25 (s, 1H), 4.27 (m, 2H), 3.96 (s, 3H), 3.83 (m, 2H), 3.79 (s, 2H), 2.27 (m, 2H) : 
MS (+ve ESI) : 503.5, 505.5 (M+H) + . 

b) An analogous reaction to that described in example lj, but starting with 2- 

(ethylamino)ethanol (89 mg, 1 mmol) and 2-(5-((7-(3-chloropropoxy)-6-methoxyquinazolin- 

4-yl)amino)-lH-pyrazol-3-yl)-N-(3,5-difluorophenyl) acetamide (130 mg, 0.26 mmol) yielded 

30 iV-(3,5-difluorophenyI)-2-{3-[(7-{3-[ethyl(2-hydroxyethyl)amino]propoxy}-6- 

methoxyquinazolin-4-yl)amino]-liy-pyrazol-5-yl}acetamide (124 mg, 86 % yield) as an off- 
white solid: 
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'H-NMR (DMSO d 6 , TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.35 (m, 2H), 7.33 (s, 1H), 6.90 (m, 
1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.78 (t, 2H), 3.30 (m, 6H), 2.29 (m, 
2H), 1.27 (t, 3H) : 
MS (+ve ESI): 556.5 (M+H) + . 
5 c) An analogous reaction to that described in example Ik, but starting with iV-(3,5- 
difluorophenyl)-2-{3-[(7-{3-[ethyl(2-hydroxyethyl)amino]propoxy}-6-methoxyquina2olin-4- 
yl)amino]-l#-pyrazol-5-yl}acetamide (400 mg, 0.72 mmol) yielded di(ferf-butyl) 2-[[3-({4- 
[(5-{2-[(3,5-dUfluorophenyl)arnino]-2-oxoethyl}-lfl-pyrazol-3-yl)arnino]-6- 
methoxyquinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl phosphate (320 mg, 60 % yield) as an 
10 off-white solid: 

'H-NMR (DMSO d 6 ) : 8.36 (s, 1H), 7.88 (s, 1H), 7:26 (m, 2H), 7.04 (s, 1H), 6.83 (t, 2H), 6.73 
(s, 1H), 4.07 (m, 2H), 3.85 (s, 3H), 3.77 (q, 2H), 2.68 (s, 2H), 2.55 (m, 4H), 2.43 (m, 2H), 
1.81 (m, 2H), 0.88 (t, 3H) : 
MS (+ve ESI) : 748.5 (M+H) + . 

15 

Example 3 - Preparation of Compound 3 in Table 1 - f (2S)-l-r3-a4-r(5-i2-r(3.5- 
difluorophenvnamino1-2-oxoethvl)-lg-pvrazoI-3-vnamino1-6-methoxvauinazolin-7- 
yl)oxy)propvllpvrrolidin-2-vl>methvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(r<2rr-butyl) 
20 {(2,S>l-[3-({4-[(5-{2-[(3,5-difluorophen 

methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (130 mg, 0.171 : 
mmol) yielded compound 3 in table 1 (91 mg, 74 % yield) : 

^-NMR (DMSO de, CD3COOD) : 8.91 (s, 1H), 8.29 (s, 1H), 7.40 (m, 3H), 6.89 (t, 1H), 6.82 
(s, 1H), 4.31 (m, 2H), 4.20 (m, 2H), 4.00 (s, 3H), 3.88 (s, 2H), 3.80 (m, 1H), 3.70 (m, 
25 1H), 3.60 (m, 1H), 3.28 (m, 1H), 3.23 (m, 1H), 2.30 (m, 2H), 2.20 (m, 1H), 2.03 (m, 
1H), 1.95 (m, 1H), 1.82 (m, 1H) : 
MS (+ve ESI) : 648.3 (M+H) + . 

di(tert-butyl) {(25)-l-[3-({4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoemyl}-lJ?-pyrazol-3- 
yl)armno]-6-memoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate, used as 
30 the starting material, was obtained as follows: 

a) An analogous reaction to that described in example 2b, but starting with L-prolinol 
(101 mg, 1 mmol) yielded iV-(3,5-difluorophenyl)-2-{3-[(7-{3-[(25)-2- 
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(hydroxymethyl)pym>lidin-l-yl]propoxy}-6-methoxyqui^ 
yl}acetamide (85 mg, 57 % yield) as an off-white solid : 

'H-NMR (DMSO de, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.30-7.40 (m, 3H), 6.85-6.95 (m, 1H), 
6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.72-3.82 (m, 1H), 3.50-3.70 (m, 4H), 
5 3.15-3.30 (m, 2H), 2.25-2.40 (m, 2H), 1.95-2.20 (m, 2H), 1.85-1.95 (m, 1H), 1.70-1.85 (m, 
1H): 

MS (+ve ESI) : 568.6 (M+H) + . 

b) A^(3,5-difluorophenyl)-2-{3-[(7-{3-[(25)-2-(hydroxymethyl)pyrrolidin-l- 
yl]propoxy}-6-methoxyquinazolin-4-yl)amino3-l/y-pyrazol-5-yl}acetamide (650 mg, 1.14 
10 mmol) was dissolved in dimethylacetamide (4 ml). Tetrazole (160 mg, 2.3 mmol) and di-tert- 
butyl-diethylphosphoramidite (637 ul, 2.3 mmol) were added to the mixture and stirring was 
continued at ambient temperature under argon for 3 hours. The reaction mixture was then 
diluted with dichloromethane (50 ml) and washed with a saturated solution of sodium 
bicarbonate. The organic phase was recovered, dried over magnesium sulphate, filtered and 
15 concentrated. The crude product was dissolved in tetrahydrofuran (18 ml) at 0 °C and 

hydrogen peroxide (30 %, 335 ul) was added to the solution, which was stirred for 15 hours at 
ambient temperature. The mixture was then cooled to 0 °C and sodium metabisulphite (1.08 
g) in water (5 ml) was added at 0 °C, and the reaction was allowed to warm to ambient 
temperature. The mixture was diluted with ethyl acetate (50 ml), washed with a saturated 
20 solution of sodium bicarbonate. The organic phase was recovered, dried over magnesium 
sulphate, filtered and concentrated in vacuo. The crude product was purified by 
chromatography on silica gel, eluting with dichloromethane : methanol : 3.0 N methanolic 
ammonia (95:5:0 to 95:0:5), to give di(te/f-butyl) {(25)-l-[3-({4-[(5-{2-[(3,5- 
difluorophenyl)amino]-2-oxoethyl}-lJ^-pyrazol-3-yl)amino]-6-methoxyquinazolin-7- 
25 yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (133 mg, 15 % yield) as an off-white solid : 
'H-NMR (DMSO dg) : 8.44 (s, 1H), 7.96 (s, 1H), 7.35 (m, 2H), 7.13 (s, 1H), 6.92 (m, 
1H), 6.82 (s, 1H), 4.18 (m, 2H), 3.93 (s, 3H), 3.75 (m, 3H), 3.56 (m, 1H), 3.08 (m, 1H), 2.92 
(m, 1H), 2.67 (m, 1H), 2.46 (m, 1H), 2.20 (q, 1H), 1.95 (m, 2H), 1.83 (m, 1H), 1.68 (m, 
2H), 1.59 (m, 1H), 1.38 (s, 18H) : 
30 MS (+ve ESI) : 760.5 (M+H) + . 
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Exanrole 4 - Prenaration of Compound 4 in Table 1 - J(2K)-l-r3-f{4-r(5-{2-r(3.5- 
difluorophenvl)amino1-2-oxoethvl>-liy-pvrazol-3-vl)aminol-6-methoxyquinazoIin-7- 
ylloxv)propvl1pvrrolidin-2-vllmethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(ferr-butyl) 
5 {(2/?)-l-[3-({4-[(5-{2-[(3,5-difluorophenyl)arnino]-2-oxoethyl}-lH-pyrazol-3-yl)amino]-6- 
methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (350 mg, 0.46 mmol) 
yielded compound 4 in table 1 (305 mg, 92 % yield) as an off-white solid : 
'H-NMR (DMSO de) : 8.90 (s, 1H), 8.29 (s, 1H), 7.40 (m, 3H), 6.87 (t, 1H), 6.81 (s, 1H), 4.31 
(m, 2H), 4.20 (m, 2H), 4.00 (s, 3H), 3.88 (s, 2H), 3.80 (m, 1H), 3.70 (m, 1H), 3.60 (m, 
10 1H), 3.28 (m, 1H), 3.23 (m, 1H), 2.32 (m, 2H), 2.20 (m, 1H), 2.04 (m, 1H), 1.95 (m, 
1H), 1.84 (m, 1H) : 
MS (+ve ESI) : 648.4 (M+H) + . 

di(ferf-butyl) {(2/?)-l-[3-({4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoemyl}-lfl-pyrazol-3- 
yl)amino]-6-memoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate, used as 
15 the starting material, was obtained as follows: 

a) An analogous reaction to that described in example 2b, but starting with D-prolinol 
(101 mg, 1 mmol) yielded iV-(3,5-difluorophenyl)-2-{3-[(7-{3-[(2R)-2- 
(hydroxymemyl)pyrrohdin-l-yl]propoxy}-6-memoxyquinazoUn-4-yl)amino]-lH-pyrazol-5- 
yl }acetamide (85 mg, 57 % yield) as an off-white solid : 

20 'H-NMR (DMSO do, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.35 (m, 2H), 7.33 (s, 1H), 6.91 (m, 
1H), 6.84 (s, 1H), 4.31 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.78 (m, 1H), 3.63 (m, 4H), 3.22 
(m, 2H), 2.30 (m, 2H), 2.13 (m, 1H), 2.03 (m, 1H), 1.80 (m, 1H), 1 .78 (m, 1H) : 
MS (+ve ESI) : 568.5 (M+H) + . 

b) An analogous reaction to that described in example 3b, but starting with AT-(3,5- 
25 difluorophenyl)-2-{3-[(7-{3-[(2i?)-2-(hydroxymethyl)pyrrolidin-l-yl]propoxy}-6- 

memoxyquina2»lin-4-yl)amino]-lfl-pyrazol-5-yl}acetamide (600 mg, 1.06 mmol) yielded 
di(ferf-butyl) {(2/?)-l-[3-({4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoethyl}-l^-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (361 mg, 
45 % yield) as an off-white solid : 
30 'H-NMR (DMSO de) : 8.45 (s, 1H), 7.96 (s, 1H), 7.35 (m, 2H), 7.13 (s, 1H), 6.93 (m, 1H), 
6.82 (s, 1H), 4.18 (m, 2H), 3.95 (s, 3H), 3.75 (m, 3H), 3.58 (m, 1H), 3.08 (m, 1H), 2.93 (m, 
1H), 2.67 (m, 1H), 2.46 (m, 1H), 2.22 (q, 1H), 1.96 (m, 2H), 1.86 (m, 1H), 1.69 (m, 2H), 1.61 
(m, 1H), 1.38 (s, 18H) : 
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MS (+ve ESI) : 760.5 (M+H) + . 

Example 5 - Preparation of Compound 5 in Table 1 - f (25)-l-r3-ri4-r(5-f2-r(3- 
fluorophenvnam ino1-2-oxoethvl)-lg-pvrazol-3-vnamino1-6-methoxvquinazolin-7- 
5 vl)oxv)pro pvl1pvrrolidin-2-vl}methvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(tert-butyl) 
{ (2S)-1 -[3-({4-[(5- { 2-[(3-fluorophenyl)amino]-2-oxoethyl } -l//-pyrazol-3-yl)amino]-6- 
methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (282 mg, 0.38 mmol) 
yielded compound 5 in table 1(265 mg, 97 % yield) as an off-white solid : 

10 'H-NMR (DMSO de) : 8.90 (s, 1H), 8.30 (s, 1H ), 7.66 (d, 1H), 7.46 (s, 1H), 7.40 (m, 

2H), 6.90 (m, 1H), 6.81 (s, 1H), 4.31 (m, 2H), 4.20 (m, 2H), 4.00 (s, 3H), 3.88 (s, 2H), 3.80 
(m, 1H), 3.70 (m, 1H), 3.60 (m, 1H), 3.28 (m, 1H), 3.22 (m, 1H), 2.32 (m, 2H), 2.20 (m, 
1H), 2.04 (m, 1H), 1.95 (m, 1H), 1.84 (m, 1H) : 
MS (+veESI) : 630.6 (M+H) + . 

15 di(ferf-butyl) {(25)-l-[3<{44(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 
yl)aniino]-6-memoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate, used as 
the starting material, was obtained as follows: 

a) An analogous reaction to that described in example lj, but starting with L-prolinol 
(121 mg, 0.25 mmol) yielded AT-(3-fluorophenyl>2-{3-[(7-{3-[(25)-2- 
20 (hydroxymemyl)pyrrokdm-l-yl^ 

yl}acetamide (86 mg, 62 % yield) as an off-white solid : 

'H-NMR (DMSO de, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.60-7.70 (m, 1H), 7.28-7.40 (m, 3H), 
6.85-6.92 (m, 1H), 6.82 (s, 1H), 4.31 (m, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.70-3.80 (m, 1H), 
3.50-3.70 (m, 4H), 3.10-3.30 (m, 2H), 2.20-2.40 (m, 2H), 2.05-2.20 (m, 1H), 1.95-2.10 (m, 
25 1H), 1.85-1.95 (m, 1H), 1.70-7.85 (m, 1H) : 
MS (+ve ESD : 549.6 (M+H) + . 

b) An analogous reaction to that described in example lk, but starting with iV-(3- 
fluorophenyl)-2-{3-[(7-{3-[(25')-2-(hydroxymethyl)pyrrolidin-l-yl]propoxy}-6- 
methoxyquinazolin-4-yl)amino]-l//-pyrazol-5-yl}acetamide (275 mg, 0.5 mmol) yielded 
30 di(tert-butyl) {(2S)-l-[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-lff-pyrazol-3- 
yl)amino]-6-methoxyquinazoUn-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (255 mg, 
69 % yield) as an off-white solid : 
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] H-NMR (DMSO d 6 ) : 8.46 (s, 1H), 7.98 (s, 1H), 7.64 (d, 1H), 736 (m, 2H), 7,15 (s, 
1H), 6.89 (m, 1H), 6.81 (s, 1H), 4.18 (m, 2H), 3.93 (s, 3H), 3.75 (m, 3H), 3,58 (m, 1H), 3.11 
(m, 1H), 2.97 (m, 1H), 2.67 (m, 1H), 2.46 (m, 1H), 2.22 (m, 1H), 1.98 (m, 2H), 1.82 (m, 1H), 
1.71 (m, 2H), 1.62 (m, 1H), 1.38 (s, 18H) : 
5 MS (+ve ESI) : 742.7 (M+H) + . 

Example 6 - Preparation of compound 6 in table 1 - 2-IT3-(l4-r(5-l2-r(2.3- 
difluorophenvl)aminol-2-oxoethv^ 

vl>oxv)propyl1(propyl)amino1ethvl dihydrogen phosphate 

10 An analogous reaction to that described in example 1, but starting with di-tert-butyl 2- 

[[3-({4_[(5_ { 2-[(23-difluoropheny^^ 

methoxyquinazolin-7-yl}oxy)propyl](propyI)amino]ethyl phosphate (316 mg, 0.41 mmol) 
yielded compound 6 in table 1 (300 mg, 100 % yield) : 

*H-NMR (DMSO d^TFA) : 8.96 (s, 1H), 8.31 (s, 1H), 7.75 (m, 1H), 7.36 (s, 1H), 7.20 (m, 
15 2H), 6.84 (s, 1H), 4.31 (t, 2H), 4.24 (m, 2H), 4.01 (s, 3H), 3.94 (s, 2H), 3.$0 ( m , 2H), 3.38 (m, 
2H), 3.19 (m, 2H), 2.32 (m, 2H), 1.74 (m, 2H), 0.95 (t, 3H) : 
MS (+ve ESI) : 650.3 (M+H) + . 
di-te^butyl 2-[[3-({4-[(5~^^ 

yl)amino]-6-methoxyquinazohn-7-yl}oxy)propyl](propyl)amino]ethyl phosphate used as 
20 starting material was obtained as follows : 

a) 5-{[7-(3~chloropropoxy)-6-methoxyqmnaz^ 

acid (3.91 g, 10 mmol) was suspended in pyridine (20 ml) in the presence of 2,3- . 
difluoroaniline (1.55 g, 12 mmol) under argon at 0 °C. Phosphorus oxychloride (1.53 g, 10 
mmol) in ethyl acetate (2 ml) was slowly added at 0 °C and the resulting mixture was allowed 

25 to warm to ambient temperature over 1.5 hours. The reaction mixture was diluted with ethyl 
acetate (150 ml) and diethyl ether (50 ml) resulting in the precipitation of a red solid. The 
solid was recovered by suction filtration, dried and re-suspended in water (100 ml). The 
mixture was cooled to 0 °C and the pH adjusted to 7 by addition of 1.5 N aqueous ammonium 
hydroxide solution. After 15 minutes stirring, the solid was recovered, dried, and purified by 

30 chromatography on silica gel, eluting with dichloromethane : methanol (95/5) and increased 
polarity to dichloromethane : methanolic ammonia (95:2) to yield 2-(3-{ [7-(3- 
chloropropoxy)-6-methoxyquinazolin-4-yl] amino } - l//-pyrazol-5-yl)-N-(2,3- 
difluorophenyl)acetamide as a pink solid (2.55 g, 50 % yield) : 
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'H-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.28 (s, 1H), 7.73 (m, 1H), 7.33 (s, 1H), 7.15-7.22 
(m, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.94 (s, 2H), 3.84 (m, 2H), 2.30 (m, 2H) : 
MS (+ve ESI) : 503.9 (M+H) + . 

b) 2-(propylamino)ethanol (700mg, 68mmol) and potassium iodide (564 mg, 34 mmol) 

5 were added to a solution of 2-(3-{ [7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl]amino}- 

li7-pyrazol-5-yl)-iV-(2,3-difluorophenyl)acetamide (855 mg, 17 mmol) in dimethylacetamide 

(8 ml) and the reaction heated at 85 °C for 5 hours. The solvent was evaporated in vacuo, the 

residue triturated with diethyl ether and the solid was collected by suction filtration. 

Purification by chromatography on silica gel, eluting with, dichloromethane / methanol 

10 (90:10) to dichloromethane / methanol / ammonia (7.0 N) to give //-(2,3-difluorophenyl)-2- 

{3-[(7-{3-[(2-hyd^oxyemyl)(propyl)amino]propoxy}-6-memoxyqumazohn-4-yl)amino]-lJ7- 
pyrazol-5-yl}acetamide (650mg, 67 % yield) : 

'H-NMR (DMSO de, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.75 (m, 1H), 7.33 (s, 1H), 7.18-7.22 
(m, 2H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.94 (s, 2H), 3.78 (m, 2H), 3.30-3.45 (m, 
15 2H), 3.28 (m, 2H), 3.15-3.20 (m, 2H), 2.28 (m, 2H), 1.73 (m, 2H), 0.95 (t, 3H) : 
MS (+ve ESI) : 570.3 (M+H) + . 

c) Di-tert-butyl-diethylphosphoramidite (417 fim, 1.5 mmol) was slowly added to a 
solution of iV-(2,3-difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(propyl) amino]propoxy}-6- 
methoxyquinazohn-4-yl)amino]-l/f-pyrazol-5-yl}acetamide (569 mg, 1 mmol) in 
20 dimethylformamide (2.5 ml) in the presence of tetrazole (210 mg, 3 mmol) at ambient 
temperature under argon. The mixture was stirred at ambient temperature for 1.5 hours, 
cooled to -10 °C and hydrogen peroxide (134 ftm of a 9.0 N solution, 1.2 mmol) was slowly 
added. The resulting mixture was stirred at ambient temperature for 2 hours. Sodium 
metabisulphite (570 mg, 3 mmol) in water (2 ml) was then added at 0 °C and the mixture was 
25 stirred at ambient temperature for 0.5 hour. The mixture was concentrated, dichloromethane / 
methanol (8:2) was added before the solid was filtered and washed with dichloromethane / 
methanol. Concentration of the filtrate in vacuo followed by chromatography on silica gel, 
eluting with dichloromethane / methanol (90: 10) to dichloromethane / methanol / ammonia 
(7.0 N) (90:10:1), yielded di-terr-butyl 2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2- 
30 oxoethyl }-l^-pyrazol-3-yl)amino]-6-methoxyquinazolin-7- 

yl}oxy)propyl](propyl)amino]ethyl phosphate as an off-white solid (319 mg, 42 % yield) : 
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'H-NMR (DMSO de, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.72 (m, 1H), 7.33 (s, 1H), 7.18 (m, 
2H), 6.84 (s, 1H), 4.20-4.35 (m, 4H), 4.00 (s, 3H), 3.94 (s, 2H), 3.53 (m, 2H), 3.39 (m, 2H), 
3.20 (m, 2H), 2.30 (m, 2H), 1.73 (m, 2H), 1.44 (s, 18H), 0.95 (t, 3H) : 
MS (+ve ESI) : 762.5 (M+H) + . 

5 

Example 7 - Preparation of compound 7 in table 1 - 2-rr3-(l4-r(5-l2-r(2.3- 
difluorophenvl)amino1-2-oxoethvl>-lfl r -pvrazoI-3-vl)aminol-6-methoxvouinazolin-7- 
vI)oxv)propvn(isobutyI)amino1ethvl dihydrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-ter?-butyl 2- 
10 [[3-({4-[(5-{2-[(2,3-d^fluorophenyl)amino]-2-oxoemyl}-lH-pyrazol-3-yl)amino]-6- 

methoxyquinazolin-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate (465 mg, 0.6 mmol) 
yielded compound 7 in table 1 (480 mg, 100 % yield) : 

'H-NMR (DMSO d«, TFA) : 8.95 (s, 1H), 8.34 (s, 1H), 7.76 (m, 1H), 7.43 (s, 1H), 7.18 (m, 
2H), 6.86 (s, 1H), 4.33 (m, 4H), 4.02 (s, 3H), 3.97 (s, 2H), 3.54 (m, 2H), 3.40 (m, 2H), 3.12 
15 (d, 2H), 2.35 (m,2H), 2.17 (m, 1H), 1.05 (d,6H). 

di-tert-butyl 2-[[3-({4-[(5-{ 2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 
yl)aimno]-6-methoxyquinazolin-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate used as 
starting material was obtained as follows : 

a) A cooled (-60 °C) solution of ethylene oxide (5.28 g, 120 mmol) in methanol (14 ml), 
20 was added slowly to a solution of isobutylamine (30.7 g, 420 mmol) in methanol (100 ml) at 

-65 °C under argon. The mixture was allowed to warm to ambient temperature over 14 hours, 
concentrated in vacuo and the residual oil was purified by distillation (b.p. 130 °C / 0.5 
mmHg) to yield 2-(isobutylamino)ethanol (1 1 g, 78 % yield) : 

'H-NMR (DMSO d*) : 4.40 (m, 1H), 3.42 (m, 2H), 2.50 (m, 2H), 2.30 (d, 2H), 1.63 (m, 1H), 
25 0.85 (d,6H). 

b) An analogous reaction to that described in example 6b, but starting with 2- 

(isobutylamino)ethanol (936 mg, 80 mmol) and heating at 90 °C for 3.5 hours, yielded iV- 

(2,3-difluorophenyl)-2-{3-[(7-{3-[(2-hyclroxyethyl)(isobutyl)amino]propoxy}-6- 

methoxyquinazolin-4-yl)amino]-l//-pyrazol-5-yl}acetamide as an off-white solid (810 mg, 69 
30 % yield): 

'H-NMR (DMSO de, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.45 (m, 1H), 7.34 (s, 1H), 7.21 (m, 
2H), 6.84 (s, 1H), 4.31 (m, 2H), 4,00 (s, 3H), 3.95 (s, 2H), 3.81 (m, 2H), 3.36 (m, 2H), 3.30 
(m, 2H), 3.12 (m, 1H), 3.06 (m, 1H), 2.31 (m, 2H), 2.13 (m, 1H), 1.01 (d, 6H) : 
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MS (+ve ESI) : 584.3 (M+H) + . 

c) An analogous reaction to that described to that described in example 6c, but starting 
wimiVK23-difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyemyl)(isobutyl)amino]propoxy}-6- 
methoxyquinazolin-4-yl)amino]-l//-pyrazol-5-yl}acetamide (4.96 mg, 8.5 mmol) yielded di- 
5 /erf-butyl 2-[[3-({4-[(5-{ 24(2,3-difluorophenyl)anuno]-2-oxoemyl}-l/f-pyrazol-3-yl)arnino] 
6-methoxyquinazolin-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate (4.7 g, 71 % yield) : 
'H-NMR (DMSO d6, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.74 (m, 1H), 7.34 (s, 1H), 7.19 (m, 
2H), 6.84 (s, 1H), 4.30 (m, 4H), 4.00 (s, 3H), 3.94 (s, 2H), 3.54 (m, 2H), 3.39 (m, 2H), 3.12 
(d, 2H), 2.32 (m, 2H), 2.14 (m, 1H), 1.45 (s, 18H), 1.02 (d, 6H) : 
10 MS (+ve ESI): 776.8 (M+H) + . 

Example 8 - Pre paration of compound 8 in table 1 - 2-rr3-a4-rf5-f2-r(3.5- 

difluorophenvnamino1-2-oxoet hvl>-lH-pvrazol-3-vnamino1-6-methoxvauinazolin-7- 
vnoxv)propvll(isohutvnamlno1ethvl dihvdrogen phosphate 

15 An analogous reaction to that described in example 1 , but starting with di-ferf-butyl 2- 

[[3<{4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3-yl)amino]-6- 
methoxyquinazoUn-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate (325 mg, 0.42 mmol) 
yielded compound 8 in table 1 (315 mg, 98 % yield) : i 
! H-NMR (DMSO cfc, TFA) : 8.95 (s, 1H), 8.32 (s, 1H), 7.39 (d, 1H), 7.38 (s, 1H), 7.36 (d, 

20 1H), 6.91 (t, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.87 (s, 2H), 3.53 (m, 2H), 3.39 (m, 
2H), 3.11 (d, 1H), 2.32 (m, 2H), 2.14 (m, 1H), 1.02 (d, 6H) : 
MS (+veESI) : 664.3 (M+H) + . 
di-tert-butyl2-[[3-({4-[(5-{2-[(3,5-dffl^^ 

yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate used as 
25 starting material was obtained as follows : 

a) 2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl]amino}-l/t'-pyrazol-5-yl)-iV- 
(3,5-difluorophenyl)acetamide (2.0 g, 4.0 mmol) in l-methyl-2-pyrrolidinone (20 ml), 
potassium iodide (1.33 g, 8.0 mmol) was reacted with 2-(isobutylamino)ethanol (1.88 g, 16 
mmol) under argon, at 60 °C for 8 hours. The solvent was evaporated in vacuo, and the 
30 residue was purified by chromatography on silica gel, eluting with dichloromethane/ 

methanol (95:5) to dichloromethane / methanol / ammonia (7.0 N) (95:5:1) to yield //-(3,5- 
difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(isobutyl)amino]propoxy}-6- 
methoxyquinazolin-4-yl)amino]-l/y-pyrazol-5-yl}acetamide (1.05 g,45 % yield) : 
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'H-NMR (DMSO d*. TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.35 (d, 2H), 7.34 (s, 1H), 6.92 (t, 1H), 
6.83 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.82 (t, 2H), 3.89 (m, 2H), 3.29 (m, 2H), 
2.17-2.98 (m, 2H), 2.30 (m, 2H), 2.13 (m, 1H), 1.01 (d, 6H) : 
MS (+ve ESI) : 584.3 (M+H) + . 
5 b) Di-/erf-butyl-diethylphosphoratnidite (1.25 ml, 4.18 mmol) was slowly added to a 
solution of ^-(S.S-difluorophenyO^-fS-^-fS-^-hydroxyemy^asobutyOaminoJpropoxy}- 
6-methoxyquinazolin-4-yl)amino]-l^-pyrazol-5-yl}acetamide (1.03 g, 1.73 mmol) in 
dimethylformamide (6 ml) in the presence of tetrazole (431 mg, 6.16 mmol). The mixture was 
stirred at ambient temperature for 2 hours before dichloromethane (30 ml) was added. The 
10 resulting mixture was washed with a saturated solution of sodium bicarbonate (15 ml), the 
aqueous phase was extracted with dichloromethane (3 x 25 ml), dried and concentrated in 
vacuo. The crude product was dissolved in tetrahydrofuran (25 ml), cooled to 0 °C and 
hydrogen peroxide (30% w/w, 0.40 ml, 3.9 mmol) was slowly added to the solution. The 
reaction was stirred for 2 hours at ambient temperature, cooled to 0 °C, and treated with a 
15 solution of sodium metabisulphite (1.08 g, 5.7 mmol) in water (2 ml). The mixture was stirred 
for 0.5 hour at ambient temperature, diluted with ethyl acetate (30 ml), washed with aqueous ^ 
sodium bicarbonate solution (15 ml) and extracted twice with ethyl acetate (20 ml) Solvent •> 
evaporation in vacuo followed by purification by chromatography on silica gel, eluting with 
dichloromethane / methanol (98:2) to dichloromethane / methanol / ammonia (7.0 N) (95:5: 1) »..-. 
20 yielded di-ferf-butyl 2-[[3-({4-[(5-{2-[(3,5^ifluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 
yl)amino]-6^memoxyquinazolin-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate (335 mg, 
25 % yield) : 

'H-NMR (DMSO d6, TFA) : 12.35 (s, 1H), 10.64 (s, 1H), 10.16 (s, 1H), 8.45 (s, 1H), 7.99 (s, 
1H), 7.36 (d, 2H), 7.13 (s, 1H), 6.94 (t, 1H), 6.84 (s, 1H), 4.19 (t, 2H), 3.95 (s, 3H), 3.87 (q, 
25 2H), 3.79 (s, 2H), 2.65 (m, 4H), 2.21 (d, 2H), 1.91 (m, 2H), 1.70 (m, 1H), 1.39 (s, 18H), 0.83 
(d,6H): 

MS (+ve ESI) : 776.4 (M+H) + . 

Example 9 - Preparation of com pound 9 in table 1 - 2-IT3-(f 4-IY5-f2-r(3.5- 

30 difluorophenvl)amino1-2-oxoethvll. m-pvrazoI-3-vl)ammo1-6-methoxvouinazolin-7- 
vl)oxv)propvl1(propv namino1ethv| dihvdrogen phosphate 

An analogous reaction to that described in example 1 but starting with di-ter*-butyl 2- 

t[3K{4-[(5-{2-[(3,5^fluorophenyl)amino]-2-oxoethyl}-l//-pyrazol-3-yl)amino]-6- 
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methoxyquinazolin-7-yl}oxy)propyl](propyl)amino]ethyl phosphate (510 mg, 0.67 mmol) 
yielded compound 9 in table 1 (503 mg, 42 % yield) : 

'H-NMR (DMSO d 6 , TFA) : 8.94 (s, 1H), 8.31 (s, 1H), 7.38 (d, 1H), 7.37 (s, 2H), 7.36 (d, 
1H), 6.92 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.24 (t, 2H), 4.00 (s, 3H), 3.87 (s, 2H), 3.49 (t, 
5 2H), 3.36 (t, 2H), 3.18 (t, 2H), 2.26-2.36 (m, 2H), 1.68-1.79 (ra, 2H), 0.94 (t, 3H) : 
MS (+ve ESI) : 649.9 (M+H) + . 

o^-tert-butyl2-[[3-({4-[(5-{2-[(3,5-difluorophenyl)amino]-2-oxoethyl}-l//-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl](propyl)ainino]ethyl phosphate used as 
starting was obtained as follows : 
10 a) An analogous reaction to that described in example 8a, but starting with 2- 

(propylamino)ethanol (1.83 ml, 16 mmol) yielded iV-(3,5-difluorophenyl)-2-{3-[(7-{3-[(2- 

hydroxyethyl)(propyl)ajmno]propoxy}-6-methoxyquinazolin-4-yl)aminoJ-li7-pyrazol-5- 
yl}acetamide (900 mg, 39 % yield) : 

'H-NMR (DMSO dfi) : 10.63 (s, 1H), 10.17 (s, 1H), 8.46 (s, 1H), 8.00 (s, 1H), 7.36 (d, 2H), 
15 7.14 (s, 1H), 6.94 (t, 1H), 6.85 (s, 1H), 4.35 (br s, 1H), 4.20 (t, 2H), 3.95 (s, 3H), 3.79 (s, 2H), 
3.46 (m, 2H), 2.63 (m, 2H), 2.52 (m, 2H), 2.42 (m, 2H), 1.92 (m, 2H), 1.42 (m, 2H), 0.83 (t, 
3H): 

MS (+veESI) : 570.3 (M+H) + . 

b) An analogous reaction to that described in example 8b, but starting with N-(3,5- 
20 difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(propyl)amino]propoxy}-6- 

methoxyquinazoUn-4-yl)amino]-lff-pyrazol-5-yl}acetamide (880 mg, 1.54 mmol) yielded di- 
rert-butyl2-[[3-({4-[(5-{2-[(3,5-difluorophenyl)aniino]-2-oxoethyl}-lJy-pyrazol-3-yl)amino]^ 
6-methoxyquinazolin-7-yl}oxy)propyl](propyl)amino]ethyl phosphate (525 mg, 45 % yield) : 
'H-NMR (DMSO d*. TFA) : 12.35 (s, 1H), 10.63 (s, 1H), 10.16 (s, 1H), 8.45 (s, 1H), 7.99 (s, 
25 1H), 7.37 (d, 1H), 7.34 (d, 1H), 7.13 (s, 1H), 6.94 (t, 1H), 6.84 (s, 1H), 4.17 (t, 2H), 3.94 (s, 
3H), 3.87 (q, 2H), 3.79 (s, 2H), 2.67 (t, 2H), 2.63 (t, 2H), 2.43 (t, 2H), 1.91 (t, 2H), 1.39 (s, 
18H), 0.83 (t, 3H) : 
MS (+veESI) : 762.6 (M+H) + . 
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.Example 10 - Preparatio n of compound 10 in table 1 - 2-rr3-(/4-rf5-l2-rf3- 

fluorophenYl)anMno1-2-oxoethvll-l^-p vrazol-3-vn a mino1-6-methoxvauinazolin-7- 
yl)oxvWonvfl(isobtttvna mfao1ethvl dihvdrogen phosp hate 

An analogous reaction to that described in example 1, but starting with di-rerf-butyl 2- 
5 E[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl }-lff-pyrazol-3-yl)amino]-6- 

memoxyquinazolin-7-yl}oxy)propyl](ispbutyl)amino]ethyl phosphate (450 mg, 0.59 mmol) 
yielded compound 10 in table 1 (420 mg, 99 % yield) : 

'H-NMR (DMSO d6, TFA) : 8.90 (s, 1H), 8.30 (s, 1H), 7.64 (m, 1H), 7.36 (m, 3H), 6.85 (m, 
2H), 4.30 (m, 4H), 4.00 (s, 3H), 3.86 (s, 2H), 3.53 (m, 2H), 3.37 (m, 2H), 3.09 (m, 2H), 2.34 
10 (m, 2H), 2.14 (m, 1H), 1.05 (m, 6H) : 
MS (+ve ESI) : 646.6 (M+H) + . 

di-te/t-butyl2-[[3K{4^(5-{2-[(3-fluorophenyl)aimno]-2-oxoethyl}-m-pyrazol-3 
6-methoxyquinazoUn-7-yl}oxy)propyl](isobutyl)amino]ethyl phosphate used as starting 
material was obtained as follows : 

15 a) An analogous reaction to that described in example 5a, but starting with 2-(isobutyl 
amino)ethanoI (181 mg, 1.55 mmol) yielded AK3-fluorophenyl)-2-{3-[(7-{3-[(2- 
hydVoxyemyl)(isobutyl)amino]propoxy}-6-m^^ 
yl}acetamide (101 mg, 57 % yield) : 

'H-NMR (DMSO d* TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (d, 1H), 7.32-7.41 (m, 2H), 7.34 
20 (s, 1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.80 (t, 2H), 3.37 (t, 
2H), 3.28 (t, 2H), 3.15-3.00 (m, 2H), 2.29 (m, 2H), 2.12 (m, 2H), 1.00 (d, 6H) : 
MS (+veESI) : 566.3 (M+H) + . 

b) An analogous reaction to that described in example 5b, but starting with N-(3- 

fluorophenyl)-2-{3-[(7-{3-[(2-hydroxyemyl)(isobutyl)aimno]propoxy}-6-memoxyqmna2oli^^ 
25 4-yl)amino3-m-pyra2ol-5-yl}acetamide (565 mg, 1 mmol) yielded di-tert-butyl 2-[[3-({4-[(5- 
{2-[(3-fluorophenyl)amino]-2-oxoemylM^ 

yl}oxy)propyl](isobutyI)amino]ethyl phosphate (420 mg, 55 % yield) : 
'H-NMR (DMSO d*. TFA) : 8.37 (s, 1H), 7.88 (s, 1H), 7.55 (m, 1H), 7.26 (m, 2H), 7.04 (s, 
1H), 6.81 (m, 2H), 4.09 (t, 2H), 3.82 (s, 3H), 3.76 (m, 2H), 3.67 (m, 2H), 2.57 (m, 4H), 2.11 
30 (m, 2H), 1.82 (m, 2H), 1.60 (m, 1H), 1.29 (s, 18H), 0.74 (d, 6H) : 
MS (+veESI) : 758.5 (M+H) + . 
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Example 11 - Preparation of compound 11 in table 1 - 2-l(2.2-dimethvIpropvl)r3-d4-r(5- 
f2-r(3-fluorophenvnamino1-2-oxoethvl]-l//-Dvrazol-3-vnamino1-6-methovvniiin a ^nlin-7- 
vl>oxv)propvl1amino)ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-f erf-butyl 2- 
5 {(2,2-dimethylpropyl)[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-l^-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (350 mg, 0.45 
mmol) yielded compound 11 in table 1 (325 mg, 100 % yield) : 

te-NMR (DMSO d 6 , TFA) : 8.94 (s, 1H), 8.3 (s, 1H), 7.63 (d, 1H), 7.36 (s, 1H), 7.34 (m, 
2H), 6.88 (m, 1H), 6.82 (s, 1H), 4.30 (m, 4H), 3.99 (s, 3H), 3.84 (s, 2H), 3.54 (m, 2H), 3.38 
10 (m, 2H), 3.19 (m, 2H), 2.37 (m, 2H), 1.09 (s, 9H) : 
MS (+ve ESI) : 660.4 (M+H) + . 

di-terf-butyl2-{(2,2-dimemylpropyl)[3<{4-[(5-{2-[(3-fluorophenyl)aniino]-2-oxoemyl}-lH- 
pyrazol-3-yl)amino]-6-memoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as 
starting material was obtained as follows : 

15 a) Ethylene oxide (2.5 ml, 5.0 mmol) cooled to -20 °C was slowly added to a solution of 
(2,2-dimethylpropyl)amine (13 g, 150 mmol) in methanol (15 ml) at -30 °C under argon. The 
mixture was stirred at ambient temperature for 16 hours. The solvent was evaporated in 
vacuo, and the residue was purified by distillation (b.p. 132°C / 9 mmHg) to yield 2-((2,2- 
dimethyIpropyl)amino)ethanol (6.4 g, 97 % yield) : 

20 'H-NMR (DMSO d& TFA) : 3.70 (m, 2H), 3.02 (m, 2H), 2.81 (m, 2H), 0.98 (s, 9H). 

b) An analogous reaction to that described in example 5a, but starting with 2-(2,2- 
dimethylpropyl)amino)ethanol (203 mg, 1.55 mmol) yielded 2-{3-[(7-{3-[(2,2- 
a^methylpropyl)(2-hydroxyethyl)amino]propoxy}-6-memoxyquinazolin^-yl)amino]-lH- 
pyrazol-5-yl}-Ar-(3-fluorophenyl)acetamide (111 mg, 61 % yield) : 

25 *H-NMR (DMSO d 6 , TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.32-7.41 (m, 2H), 7.34 
(s, 1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.31 (t, 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.83 (t, 2H), 3.42 (t, 
2H), 3.32 (t, 2H), 3.20 (dd, 2H), 2.35 (m, 2H), 1.07 (s, 9H) : 
MS (+veESI) : 580.3 (M+H) + . 

c) An analogous reaction to that described in example 5b, but starting with 2-{3-[(7-{3- 
30 [(2,2-dimethylpropyl)(2-hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]- 

l^-pyrazol-5-yl}-iV-(3-fluorophenyl)acetamide (1.33 g, 2.3 mmol) yielded di-terr-butyl 2- 
{(2,2-dimemylpropyl)[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-l J ff-pyrazol-3- 



101092 



-63- 

yl)amino]-6-methoxyquinazolin-7-yl } oxy)propyl]amino}ethyl phosphate (620 mg, 40 % 
yield): 

'H-NMR (DMSO d* TFA) : 8.95 (s, 1H), 8.3 (s, 1H), 7.64 (d, 1H), 7.28-7.40 (m, 2H), 7.34 
(s, 1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.31 (m, 4H), 4.00 (s, 3H), 3.85 (s, 2H), 3.56 (m, 2H), 
5 3.39 (m, 2H), 3.21 (m, 2H), 2.32 (m, 2H), 1.43 (s, 9H ), 1.10 (s, 9H) : 
MS (+ve ESI) : 716.4 (M+H) + . 

Example 12 - Preparat ion of compound 12 in table 1 - l-f3-a 4-1(5-42-1(3- 
fluorophenvl)aminol-2-oxnethyl}. li^^ 
J 0 vlloxvroronvnpiperidi n-3-vl djhgdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-ferf-butyl l-[3-({4- 
f(5-{2-[(3-fluorophenyl)aririno]-2-oxoethyl}-l^-pyrazol-3-yl)ainmo]-6-methoxyquin^ 
7-yl}oxy)propyl]piperidin-3-yl phosphate (540 rag, 0.72 mmol) yielded compound 12 in table 
1 (500 mg, 98% yield): 
15 'H-NMR (DMSO dg, TFA): 8.92 (s, 1H), 8.28 (s, 1H), 7.62 (d, 1H), 7.32 (m, 3H), 6.82 (m, 
2H), 4.45-4.66 (m, 2H), 4.27 (m, 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.55 (m, 2H), 3.30 (m, 2H), 
3.00 (m, 2H), 2.30 (m, 2H), 2.05 (m, 2H), 1.65 (m, 2H) : 
MS (+ve ESI) : 630.2 (M+H) + . 

di-tert-butyl l-[3-({4-[(5-{ 2-[(3-fluorophenyl)amino]-2-oxoethyl } -lH-pyrazol-3-yl)amino]-6- 
20 methoxyquinazoIin-7-yl}oxy)propyl]piperidin-3-yl phosphate used starting material was 
obtained as follows : . 

a) An analogous reaction to that described in example 5a, but starting with piperidin-3-ol 

(101 mg, 1 mmol) yielded iV-(3-fluorophenyl)-2-[3-({7-[3-(3-hydroxypiperidin-l- 

yl)propoxy]-6-memoxyquinazolin-4-yl}amino)-l^pyrazol-5-yl]acetanude (65 mg, 47 % 
25 yield): 

'H-NMR (DMSO d* TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.62 (d, 1H), 7.38 (m, 2H), 7.34 (m, 
2H), 7.34 (s, 1H), 6.90 (m, 1H), 6.84 (s, 1H), 4.28 (m, 2H), 4.10 (m, 1H), 4.00 (s, 3H), 3.85 
(s, 2H), 2.80-3.50 (m, 6H), 1.30-2.40 (m, 6H) : 
MS (+ve ESI) : 550.6 (M+H) + . 
30 b) An analogous reaction to that described in example 5b, but starting with i\T-(3- 

fluorophenyl>2-[3-({7-[3-(3-hydroxypiperidin-l-yl)propoxy]-6-methoxyquinazolin-4- 
yl}amino)-lH-pyrazol-5-yl]acetamide (604 mg, 1.1 mmol) yielded di-ter/-butyl l-[3-({4-[(5- 
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{2-[(3-fluorophenyl)amino]-2-oxoeth^ 
yl}oxy)propyl]piperidin-3-yl phosphate (550 mg, 67 % yield) : 

'H-NMR (DMSO d 6 , TFA) : 8.38 (s, 1H), 7.90 (s, 1H), 7.55 (d, 1H), 7.30 (m, 2H), 7.06 (s, 
1H), 6.80 (m, 2H), 4.09 (m, 3H), 3.86 (s, 3H), 3.68 (s, 2H), 2.80 (m, 1H), 2.55 (m, 1H), 2.03 
5 (m, 2H), 1.87 (m, 3H), 1.60 (m, 1H), 1.35 (m, 22H) : 
MS (+ve ESI) : 742.5 (M+H) + . 

Example 13 - Pr eparation of compound 13 in table 1 - Tr21?)-l-r3-(l4-r(5-l2-r(2.3- 

difluorophenvl)aniino1-2-o xoethvl>-l^-pvrazol-3-vl)aim^o1-6-methoxvaumazolin-7- 
10 vl)oxvWo pvI1pvrrolidin-2-vllmethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-terf-butyl 
{(2/?)-l-[3-({4-[(5-{2-[(23-difluorophenyl)aim^ 

methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (445 mg, 0.59 mmol) 

yielded compound 13 in table 1 (440 mg, 94 % yield) : 
15 'H-NMR (DMSO a*, TFA) : 8.94 (s, 1H), 8.31 (s, 1H), 7.73 (m, 1H), 7.40 (s, 1H), 7.19 (m, 

2H), 6.83 (s, 1H), 4.31 (t, 2H), 4.20 (m, 2H), 4.01 (s, 3H), 3.94 (s, 2H), 3.82 (m, 1H), 3.70 (m, 

1H), 3.60 (m, 1H), 3.31 (m, 1H), 3.23 (m, 1H), 2.32 (m, 2H), 2.19 (m, 1H), 2.04 (m, 1H), 

1.95 (m, 1H), 1.85 (m, 1H) : 

MS (+ve ESI) : 648.3 (M+H) + . 
20 di-ter/-butyl {(2«)-l-[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 

yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate used as 

starting material was obtained as follows : 

a) An analogous reaction to that described in example 6b, but starting with (2R)- 
pyrrolidin-2-ylmethanol (101 mg, 1 mmol) yielded iV-(2,3-difluorophenyl)-2-{3-[(7-{3-[(2ff)- 
25 2-(hydroxymemyl)pynrolidin-l-yl]p^^ 
yl}acetamide (134 mg, 79 % yield) : 

! H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.75 (m, 1H), 7.32 (s, 1H), 7.16 (m, 
2H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.94 (s, 2H), 3.70-3.85 (m, 1H), 3.52-3.70 (m, 
4H), 3.15-3.30 (m, 2H), 2.25-2.35 (m, 2H), 1.75-2.20 (m, 4H) : 
30 MS ES + : 568.2 (M+H) + 

MS (+V&BSI) : 568.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with iV-(2,3- 
difluorophenyl)-2-{3-[(7-{3-[(2/?)-2-(hydroxymethyl)pyrrolidin-l-yl]propoxy}-6- 
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methoxyquinazolin^-yl)amino]-lH-pyrazol-5-yl}acetamide (1.1 g, 1.9 mmol) yielded di-tert- 
butyl {(2^)-143^{4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 
yI)anuno]-6-methoxyqumazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (453 mg, 
: ' 31 % yield) : 

5 'H-NMR (DMSO d 6 , TFA) : 10.24 (s, 1H), 10.15 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.72 (t, 
1H), 7.19 (m, 2H), 7.13 (s, 1H), 6.83 (s, 1H), 4.17 (br s, 2H), 3.93 (s, 3H), 3.85 (s, 1H), 3.77 
(m, 1H), 3.56 (t, 1H), 3.54 (t, 1H), 3.08 (t, 1H), 2.94 (m, 1H), 2.66 (m, 1H), 2.47 (m, 1H), 
2.20 (q, 1H), 1.94 (m, 2H), 1.86 (m, 1H), 1.69 (m, 2H), 1.60 (m, 1H), 1.37 (s, 9H), 1.36 (s, 
9H): 

10 MS (+ve ESI) : 758.5 (M+H) + . 

Example 1 4 - Preparation of compound 14 In table 1 - 2-rr3-(l4-r(5-l2-lY3.5- 
difluoronhenvnn m mo7.2-oxoethvl)-lJ7-Dvrazol-3-vnamino1-6-methoxvauinazolin-7- 
vl)oxv)DroDvn(Drop-2- vn-l-vnamino1ethvl di hydrogen phosphate 

15 An analogous reaction to that described in example 1, but starting with di-te/r-butyl 2- 

[[3-({4-[(5-{2-[(3,5-difluorophenyl)anu™ 

methoxyquinazolin-7-yl}oxy)propyl]0?rop-2-yn-l-yl)amino]ethyl phosphate (400 mg, 0,53 
mmol) yielded compound 14 in table 1 (290 mg, 77 % yield) : 

'H-NMR (DMSO ds, TFA) : 8.94 (s, 1H), 8.34 (s, 1H), 7.42 (m, 3H), 6.89 (m, 2H), 4.37 (m, 
20 6H), 4.04 (s, 3H), 3.92 (s, 2H), 3.87 (s, 1H), 3.57 (m, 2H), 3.47 (m, 2H), 2.39 (m, 2H) : 
MS (+ve ESI) : 646.4 (M+H) + . 
di-ter^butyl2-[[3<{4-[(5-{2-[(3,5^^ 

yl)armno]^-memoxyqmnazoUn-7-yl}oxy)propyl](prop-2-yn-l-yl)armno]ethyl phosphate 
used as starting material was obtained as follows : . 

25 a) A cooled (-40 °C) solution of ethylene oxide (3.3 g, 75 mmol) in methanol (10 ml) 
was slowly added to a solution of propargylamine (16.5 g, 300 mmol) in methanol (60 ml) 
cooled to -65 ° C under argon. The mixture was allowed to warm to ambient temperature 
over 16 hours, the solvent was evaporated in vacuo, and the residue was purified by 
distillation to yield 2-(prop-2-yn-l-ylamino)ethanol (5.0 g, 67 % yield) : 

30 'H-NMR (DMSO d*, TFA) : 3.91 (m, 2H), 3.65 (m, 3H), 3.06 (m, 2H). 

b) An analogous reaction to that described in example 8a, but starting with 2-(prop-2-yn- 
l-ylamino)ethanol (99 mg, 1 mmol) and heating at 105 °C for 12 hours yielded W-(3,5- 
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difluorophenyO^-fS-KT-fS-tCa-hydroxyethyOCprop^-yn-l-yOaminojpropoxyl-e- 
methoxyquinazolin-4-yl)amino]-l^-pyrazol-5-yl}acetamide (50 mg, 31 % yield) : 
'H-NMR (DMSO de, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.34 (m, 2H), 7.31 (s, 1H), 6.91 (m, 
1H), 6.83 (s, 1H), 4.29 (m, 4H), 4.00 (s, 3H), 3.89 (m, 1H), 3.86 (s, 2H), 3.80 (m, 2H), 3.43 
5 (m, 2H), 3.36 (m,2H), 2.30 (m,2H): 
MS (+ve ESI) : 566.2 (M+H) + . 

c) An analogous reaction to that described in example 8b, but starting with iV-(3,5- 

cufluorophenyl)-2-{3-[(7-{3-^ ' 
methoxyquinazolin-4-yl)amino]-l/f-pyrazol-5-yl}acetamide (734 mg, 1.3 mmol) yielded di- 
10 '^-butyl 2-[[3-({4-[(5-{2m5^ 

6-memoxyquinazolin-7-yl}oxy)propyl](prop-2-yn-l-yl)amino]ethyl phosphate (400 mg, 41 % 
yield) : 

'H-NMR (DMSO d,, TFA) : 8.51 (s, 1H), 7.99 (s, 1H), 7.35 (m, 2H), 7.28 (s, 1H), 6.93 (m, 
1H), 6.72 (s, 1H), 4.21 (m, 2H), 3.95 (m, 5H), 3.75 (m, 2H), 3.60 (m, 2H), 3.28 (s, 1H), 2.85 
15 (m, 2H), 2.79 (m,2H), 1.97 (m,2H), 1.37 (s,9H). 

Example 15 - Preparation of c ompound 15 in table 1 - 2-rr3-(T4-rf5.f 2.(^3. 
di fl»orophenvl)amino1-?,-oxoethvU.^ 
yl)oxy)pro P vn(i S o P roD Y nflt nino1ethvI riihydrogen nhnsnW* 
20 An analogous reaction to that described in example 1, but starting with di-tert-butyl 2- 

[[3-({4-[(5-{2-[(23-difluorophenyl)amino]-2-oxoemyI}-l^-pyrazol-3-yl)amino]-6- 
methoxyquinazolin-7-yl}oxy)propyl](isopropyl)amino]ethyl phosphate (450 mg, 0.59 mmol) 
yielded compound 15 in table 1 (405 mg, 95 % yield) : 

<H-NMR (DMSO d 6 ) : 8.90 (s, 1H), 8.32 (s, 1H), 7.69 (m, 1H), 7.51 (s, 1H), 7.21 (m, 2H), 
25 6.81 (s, 1H), 4.33 (m, 2H), 4.26 (m, 2H), 4.00 (s, 3H), 3.92 (s, 2H), 3.72 (m, 1H), 3.40 (m, 
2H), 3.29 (m, 2H), 2.32 (m, 2H), 1.31 (m, 6H) : 
MS (+veESI) : 650.3 (M+H) + . 
di-^butyl2-[[3-({4^ 

yl)amino]-6-memoxyquina Z olin-7-yl}oxy)propyl](isopropyl)amino]ethyl phosphate used as 
30 starting material was obtained as follows : 

a) An analogous reaction to that described in example 6b, but starting with 2- 
(isopropylamino)ethanol (103 mg, 1 mmol) yielded ^-(2,3-difluorophenyl)-2-{3-[(7-{3-[(2- 
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hydroxyethyl)(isopropyI)amino]propoxy}^-methoxyquinazolin^-yl)amino]-ljy-pyrazol-5- 
yl}acetamide (84 mg, 49 % yield) : 

'H-NMR (DMSO de, TEA) : 8.97 (s, 1H), 8.33 (s, 1H), 7.79 (m, 1H), 7.35 (s, 1H), 7.18 (m, 
2H), 6.88 (s, 1H), 4.34 (t, 2H), 4.03 (s, 3H), 3.98 (s, 2H), 3.81 (m, 3H), 3.40 (m, 3H), 3.20 (m, 
5 1H), 2.35 (m, 2H), 1.33 (m, 6H) : 
MS (+ve ESI) : 570.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with A^-(2,3- 

difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(isopropyl)amino]propoxy}-6- 

methoxyquinazolin-4-yI)amino]-l^-pyrazol-5-yl}acetamide (650 mg, 1.14 mmol) yielded di- 

10 terr-butyl 2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl }-lff-pyrazol-3-yl)amino]- 

6-methoxyquinazoUn-7-yl}oxy)propyl](isopropyl)amino]ethyl phosphate (520 mg, 60 % 
yield) : 

'H-NMR (DMSO dfi) : 8.44 (s, 1H), 7.98 (s, 1H), 7.73 (m, 1H), 7.19 (m, 2H), 7.12 (s, 1H), 
6.83 (s, 1H), 4.16 (t, 2H), 3.93 (s, 3H), 3.85 (s, 2H), 3.77 (m, 2H), 2.90 (m, 1H), 2.60 (m, 4H), 
15 1.86 (m, 2H), 1.36 (s, 18H), 0.94 (m, 6H) : 
MS (+ve ESI) : 762.7 (M+H) + . 

Example 16 - Pr eparation of compound 16 in table 1 - 2-ir3-rt4-r(5-f2-r(2.3- 

dlflnorophenvnamlnol-2-oxoet hvll-ljy-pvrazol-3-vnaminol-6-methoxvaiunazolin-7- 
20 yl>oxv)propvnfprop-2.v n-l-vnamino1ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-f<?/t-butyl 2- 
[[3-({4-[(5-{2-[(2,3-difluorophenyl)amira^ 

methoxyquinazoIin-7-yl}oxy)propyl](prop-2-yn-l-yI)amino]ethyl phosphate (630 mg, 0.84 
mmol) yielded compound 16 in table 1 ((540 mg, 86 % yield) : 
25 'H-NMR (DMSO dg, AcOD) : 8.89 (s, 1H), 8.29 (m, 1H), 7,70 (m, 1H), 7.37 (m, 1H), 7.16 
(m, 2H), 6.81 (m, 1H), 4.29 (m, 6H), 3.99 (m, 3H), 3.92 (m, 2H), 3.82 (m, 1H), 3.52 (m, 2H), 
3.43 (m, 2H), 2.32 (m, 2H) : 
MS (+ve ESI) : 646.3 (M+H) + . 

di-r e rr-butyl2-[[3K{4-[(5-{2-[(2,3-^fluorophenyl)amino]-2-oxoemyl}-m-pyrazol-3- 
30 yl)amino]-6-methoxyquinazolin-7-yl }oxy)propyl](prop-2-yn-l-yl)amino]ethyl phosphate 
used as starting material was obtained as follows : 

a) An analogous reaction to that described in example 6b, but starting with 2-(prop-2-yn- 
l-ylamino)ethanol (99 mg, 1 mmol) yielded iV-(2,3-difluorophenyl)-2-{3-[(7-{3-[(2- 
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hydroxyethyl)(prop-2-yn-l-yI)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-l^ 
pyrazol-5-yl}acetamide (128 mg, 75 % yield) : 

'H-NMR (DMSO d* TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.74 (m, 1H), 7.31 (s, 1H), 7.18 (m, 
2H), 6.83 (s, 1H), 4.30 (m, 4H), 4.00 (s, 3H), 3.94 (s, 2H), 3.87 (m, 1H), 3.80 (m, 2H), 3.44 
5 (m, 2H), 3.35 (m, 2H), 2.30 (m, 2H) : 
MS (+ve ESI) : 566.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-(2,3- 
difluorophenyl)-2-{3-[(7-{3-[(2^ ' 

methoxyquinazohn-4-yl)aniino]-li?-pyrazol-5-yl}acetamide (680 mg, 1.2 mmol) yielded di- 
10 ^-butyl2-[[3-({4-[(5-{2-K2,3-difluorophenyl)amino]-2-oxoemyl}-l^^ 

6-methoxyquina2olin-7-yl}oxy) P ropyl](prop-2-yn-l-yl)amino]ethyl phosphate (630 mg, 70 % 
yield) : 

'H-NMR (DMSO d*) : 8.45 (s, 1H), 7.98 (s, 1H), 7.72 (m, 1H), 7.17 (m, 3H), 6.83 (s, 1H), 
4.16 (m, 2H), 3.85 (m, 7H), 3.45 (m, 2H), 3.13 (m, 1H), 2.69 (m, 4H), 1.90 (m, 2H), 1.35 (m 
15 18H): 

MS (+veESI) : 758.5 (M+H) + . 

Example 17 - Preparation of com pound 17 in table 1 - 2-mWf4-rr5-f2-IY2.3- 
difluorophenyl)ammo1-?,.oxoefr 

20 y'>o^)ProPvnf2-metho y v«th vnaminoWh Y l dihvdrogen nhn^nhn^ 

An analogous reaction to that described in example 1, but starting with di-terr-butyl 2- 
[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-m-pyrazol-3-yl)amino]-6- 
memoxyquinazolin-7-yl}oxy)propyl](2-me m oxyemyl)amino]ethyl phosphate (500 mg, 0.64 
mmol) yielded compound 17 in table 1 (450 mg, 94 % yield) : 
25 'H-NMR (DMSO d,, AcOD) : 8.91 (s, 1H), 8.33 (s, 1H), 7.74 (m, 1H), 7.43 (s, 1H), 7.18 (m, 
2H), 6.85 (s, 1H), 4.32 (m, 4H), 4.02 (s, 3H), 3.96 (s, 2H), 3.77 (m, 2H), 3.56 (m, 2H), 3.49 
(m, 2H), 3.44 (m, 2H), 3.34 (s, 3H), 2.34 (m, 2H) : 
MS (+veESI) : 666.2 (M+H) + . 

di-^-butyl2-[[3-({4-[(5-{2-[(2,3-difiuorophenyl)amino]-2-ox^^ 

30 yl)^ino]-6-methoxyquinazolin-7-yl}oxy)propyl](2-memoxyethyl)amino]e^ 
used as starting material was obtained as follows : 

a) An analogous reaction to that described in example 6b, but starting with 2-((2- 
methoxyethyl)amino)ethanol (119 mg, 1 mmol - prepared according to A. A. Santilli et al, J. 
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Heterocycl Chem. 1972, 9, 309-13) yielded iV-(2,3-difluorophenyl)-2-{3-[(7-{3-[(2- 

hydroxyethyl)(2-methoxyethyl)amno]propoxy}-6-methoxyquinazoKn-4-yl)aminoJ-liy- 
pyrazol-5-yl}acetamide (124 mg, 71 % yield) : 

'H-NMR (DMSO d* TFA) : 8.97 (s, 1H), 8.31 (s, 1H), 7.76 (m, 1H), 7.33 (s, 1H), 7.19 (m, 
5 2H), 6.85 (s, 1H), 4.31 (t, 2H), 4.02 (s, 3H), 3.95 (s, 2H), 3180 (t, 2H), 3.73 (t, 2H), 3.45 (m, 
4H), 3.36 (m, 5H), 2.31 (m, 2H) : 
MS (+ve ESI) : 586.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with A^-(2,3- 
difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyI)(2-methoxyethyl)amino]propoxy}-6- 
10 methoxyquinazoIin-4-yl)amino]-l^-pyrazol-5-yl}acetamide(800mg, 1.4 mmol) yielded di- 
/m-butyl2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyI}-liy- P yrazo^ 
6-memoxyquinazonn-7-yl}oxy)propyl](2-methoxyethyI)amino]ethyl (560 mg, 53 % yield) : 
'H-NMR (DMSO ds) : 8.44 (s, 1H), 7.99 (s, 1H), 7.72 (m, 1H), 7.20 (m, 2H), 7.12 (s, 1H), 
6.84 (s, 1H), 4.16 (t, 2H), 3.93 (t, 3H), 3.85 (m, 4H), 3.38 (m, 2H), 3.20 (s, 3H), 2.74 (m, 2H), 
15 2.67 (m, 4H), 1.90 (m, 2H), 1.39 (m, 18H) : 
MS (+veESI) : 778.6 (M+H) + . 

Example 18 - Preparation ofcompound 18 in tehle 1 - 2-U3-(f4-f(5-(2-T(?l. 
flnorophenyn am ino1-2-oxoethvll-m-nv ra ^l. ^ vn aminn1 . tf . meth ^^ 
20 yl>oxv)pronvnaminoteth yl dihvdro^n phosphate 

An analogous reaction to that described in example 1, but starting with di-te/*-butyl 2- 
([ 3 -({^[(5-{2-[(3-fluorophenyl)aniino]-2-oxoemyI}-lH-pyrazol-3-yl)amino]-6- 
memoxyquinazoHn-7-yl}oxy)propyl]aniino}ethyl phosphate (729 mg, 1.04 mmol) yielded 
compound 18 in table 1 (505 mg, 72 % yield) : 
25 'H-NMR (DMSO d,, AcOD) : 8.85 (s, 1H), 8.25 (s, 1H), 7.60 (d, 1H), 7.33 (m, 3H), 6.83 (m, 
1H), 6.80 (s, 1H), 4.27 (m, 2H), 4.15 (m, 2H), 3.97 (s, 3H), 3.83 (s, 2H), 3.26 (m, 2H), 3.15 
(m, 2H), 2.24 (m, 2H) : 

MS (+ve ESI) : 590.1 (M+H) + . 
aU-/*^butyl2-{[3-({4-^ 

30 6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as starting material was 
obtained as follows : 

a) An analogous reaction to that described in example 5a, but starting with 2- 
(cyclopropylamino)ethanol (156 mg, 1.55 mmol) yielded 2-{3-[(7-{3-[cyclopropyl(2- 
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hyclroxyethyl)anuno]propoxy}-6-memoxyquina^^ 
fluorophenyl)acetamide (22 mg, 13 % yield) : 

'H-NMR (DMSO dg, TFA) : 8.97 (s, 1H), 8.31 (s, 1H), 7.65 (d, 1H), 7.33-7.42 (m, 2H), 7.37 
(s, 1H), 6.92 (t, 1H), 6.85 (s, 1H), 4.33 (m, 2H), 4.02 (s, 3H), 3.86 (s, 2H), 3.79 (t, 2H), 3.48 
5 (m, 2H), 3.42 (t, 2H), 2.97 (m, 1H), 2.36 (m, 2H), 1.04 (m, 2H), 0.94 (m, 2H) : 
MS (+ve ESI) : 550.2 (M+H) + . 

b) An analogous reaction to that described in example 5b, but starting with 2- {3-[(7-{3- 
[cyclopropyl(2-hydroxyethyl)amino]propoxy}-6-methoxyqiunazolin-4^yl)amino]-l//- 
pyrazol-5-yl}-iV-(3-fluorophenyl)acetamide (1.1 g, 2.0mmol) yielded a mixture of di-terf- 

10 butyl 2-{cyclopropyl[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl }-l^-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (150 mg, 10 % 
yield) together with di-terr-butyl 2-{[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-lH- 
pyrazol-3-yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (730 mg, 
52 % yield) which was used in the next step : 

15 ^-NMR (DMSO d*, TFA) : 8.97 (s, 1H), 8.32 (s, 1H), 7.78 (d, 1H), 7.36 (m, 2H), 7.34 (s, 
1H), 6.87 (m, 2H), 4.33 (m, 2H), 4.16 (m, 2H), 4.03 (s, 3H), 3.88 (s, 2H), 3.33 (m, 2H), 3.24 
(m, 2H), 2.38 (m, 2H), 1.47 (s, 18H) : 
MS (+ve ESI) : 702.5 (M+H) + . 

20 Example 19 - Prepara tion of compound 19 in table 1 - 2-|(cvclobutvlmethvl)r3-(l4-r(5- 
f2-r(2 < 3-difluorophenvnaminoT-2-oxoethvl>-lg-pyrazol-3-vnamino1-6- 
methoxvQuinazolin-7-vl)oxv)propvnamino)ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-terr-butyl 2- 
{(cyclobutylmemyl)[3-({4-[(5-{2-[(2,3-cUfluorophenyl)amino]-2-oxoemyl}-m-pyrazol-3- 
25 yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (400 mg, 0.508 
mmol) yielded compound 19 in table 1 (365 mg, 96 % yield) : 

'H-NMR (DMSO d*, AcOD) : 8.92 (s, 1H), 8.33 (s, 1H), 7.71 (m, 1H), 7.44 (s, 1H), 7.19 (m, 
2H), 6.82 (s, 1H), 4.30 (m, 4H), 4.00 (s, 3H), 3.94 (s, 2H), 3.42 (m, 2H), 3.29 (m, 4H), 2.82 
(m, 1H), 2.31 (m, 2H), 2.13 (m, 2H), 1.87 (m, 4H) : 
30 MS (+ve EST) : 676 A (M+H) + . 

di-fe/t-butyI2-{(cyclobutylmemyl)[3-({4-[(5-{2-[(2,3-mfluorophenyl)amino]-2-oxoethyl}- 
lH-pyrazol-3-yl)amino]-6-methoxyquinazolin-7-yl } oxy)propyl]amino }ethyl phosphate used 
as starting material was obtained as follows : 
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a) Cyclobutane carbonyl chloride (5 ml, 43.8 mmol) was slowly added to a solution of 
ethyl glycinate (5.86 g, 42 mmol) in dichloromethane (100 ml) and triethylamine (14.6 ml, 
105 mmol) at 0 °C. The mixture was then stirred at ambient temperature for 14 hours. The 
reaction mixture was washed with a dilute hydrochloric acid (1.0 N), the organic phase was 
5 separated, dried and evaporated in vacuo to give a yellow solid. Recrystallisation from 
dichloromethane / petroleum ether yielded ethyl N-(cyclobutylcarbonyl)glycinate as a white 
solid (7.78 g, 100 % yield) : 

'H-NMR (DMSO ds) : 8.08 (t, 1H), 4.09 (q, 2H), 3.79 (s, 2H), 3.07 (m, 1H), 2.00-2.18 (m, 
4H), 1.89 (m, 1H), 1.78 (m, 1H), 1.20 (t, 3H). 
10 b) Ethyl N-(cyclobutylcarbonyl)glycinate (7.6 g t 41 mmol) in tetrahydrofuran (40 ml) 
was added to a solution of diborane (100 ml of a 1 .0 N solution in tetrahydrofuran, 100 mmol) 
and heated at 60 °C for 24 hours. Additional diborane (20 ml of a 1.0 N solution in. 
tetrahydrofuran, 20 mmol) was added to the mixture and heating was carried out for a further 
8 hours. Methanol (20 ml) was added cautiously and the reaction stirred for 30 minutes at 
15 ambient temperature before slow addition of hydrochloric acid (6 ml of a 6.0 N solution). The 
reaction was concentrated in vacuo, dichloromethane was added and the solid material 
removed by suction filtration. The organic filtrate was dried, concentrated in vacuo and 
purified by chromatography on silica gel, eluting with dichloromethane / methanol (96:4) to 
dichloromethane / methanol / ammonia (7.0N) (94:5:1) to yield 2- 
20 ((cyclobutylmethyl)amino)ethanol (4.16 g, 78 % yield) : 

'H-NMR (DMSO d*, TFA) : 8.38 (br s, 1H), 3.65 (t, 2H), 2.98 (m, 4H), 2.62 (m, 2H), 2.06 
(m, 2H), 1.72-1.94 (m, 4H). 

c) An analogous reaction to that described in example 6b, but starting with 2- 
((cyclobutylmethyl)amino)ethanoI (129 mg, 1 mmol) yielded 2-{3-[(7-{3- 
25 Kcyclobutylmethy^ 

pyrazol-5-yl}-iV-(2,3-difluorophenyl)acetamide (134 mg, 75 % yield) : 
'H-NMR (DMSO d 6 ) : 8.49 (s, 1H), 8.00 (s, 1H), 7.74 (m, 1H), 7.15-7.30 (m, 3H), 6.75 (m, 
1H), 4.25 (m, 2H), 3.96 (s, 3H), 3.86 (s, 2H), 3.60-3.80 (m, 2H), 3.30-3.40 (m, 4H), 2.50-2.80 
(m, 4H), 1.60-2.40 (m, 7H) : 
30 MS (+ve ESI): 596.2 (M+H) + . 

d) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
[(cyclobutylmemyl)^^ 

pyrazol-5-yl}-Ar-(2,3-difluorophenyl)acetamide (773 mg, 1.3 mmol) yielded di-^-butyl 2- 
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{(cyclobutyImethyl)[3K{4-[(5-{24(2,3-difluorophenyl)amino]-2-oxoethyl}-liy-pyrazol-3- 

yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (400 mg, 40 % 
yield) : 

'H-NMR (DMSO ds) : 8.45 (s, 1H), 7.99 (s, 1H), 7.72 (m, 1H), 7.20 (m, 3H), 6.83 (s, 1H), 
5 4.15 (s, 2H), 3.94 (s, 3H), 3.85 (m, 4H), 2.60 (m, 4H), 2.47 (m, 3H), 1.88 (m, 4H), 1.75 (m, 
2H), 1.60 (m, 2H), 1.36 (s, 18H) : 
MS (+ve EST) : 788.8 (M+H) + . 

Example 20 - Preparation of compound 20 in table 1 - 2-IT3-r/4-r(5-f2-r(3- 
10 flMorophenyl)ainino1-2-oxoethvl>-lg.pvr a 7ol.3-vn a minol.6- m ethoxvnHina Z olin-7- 
yl}oxY)propyn(3,3^-trifluoron ropvl)amino1ethvldihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-/er/-butyl 2- 
[[3-({4-[(5-{2-[(3-fluorophenyl)aniino]-2-oxoemyl}-l^-pyrazol-3-yl)amino3-6- 
methoxyquinazoIin-7-yl}oxy)propyl](3,3,3-trifluoropropyl)amino]ethyl phosphate (450 mg, 
15 0.56 mmol) yielded compound 20 in table 1 (405 mg, 46 % yield) : 

'H-NMR (DMSO de, TFA) : 8.95 (s, 1H), 8.32 (s, 1H), 7.65 (d, 1H), 7.39 (s, 1H), 7.36 (m, 
1H), 6.89 (m, 1H), 6.83 (s, 1H), 4.31 (t, 2H), 4.27 (m, 2H), 4.01 (s, 2H), 3.86 (s, 2H), 3.57 (br 
s, 2H), 3.54 (m, 2H), 3.43 (t, 2H), 2.97 (m, 2H), 2.33 (m, 2H) : 
MS (+veESI) : 686.4 (M+H) + . 
20 di-terr-butyl 2-[[3<{4-[(5-{2-K^^^ 

6-methoxyquinazolin-7-yl}oxy)propyl](3,3,3-trifluoiopropyl)amino]ethyl phosphate used as 
starting material was obtained as follows : 

a) A solution of 3-bromo-l,l,l-trifiuoropropane (5.5 ml, 51.6 mmol) in dioxane (50 ml) 
was heated with ethanol amine (3 ml, 51.25 mmol) at 60 °C for 36 hours in the presence of 
25 potassium carbonate (14.2 g, 102 mmol). The solvent was evaporated in vacuo and the residue 
was purified by chromatography on silica gel, eluting with dichloromethane / methanol (95:5) 
to dichloromethane / methanol / ammonia (7.0 N) (95:5:1) to yield 2-((3,3,3- 
trifluoropropyl)amino)ethanol (4.47 g, 55 % yield) : 

'H-NMR (DMSO d 6 , TFA) : 3.56 (t, 2H), 2.97 (t, 2H), 2.82 (t, 2H), 2.57 (m, 2H). 
30 b) An analogous reaction to that described in example 5a, but starting with 2-((3,3,3- 
trifluoropropyl)amino)ethanol (221 mg, 1.55 mmol) yielded W-(3-fluorophenyl)-2-{3-[(7-{ 3- 

[(2-hydroxyethyl)(3,3,3-trifluoropropyl)amino]propoxy}-6-memoxyquinazolin-4-yl)amino]- 
l#-pyrazol-5-yl}acetamide (77 mg, 41 % yield) : 
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f H-NMR (DMSO d 6 , TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.63 (d, 1H), 7.31-7.40 (m, 2H), 7.33 
(s, 1H), 6.89 (t, 1H), 6.83 (s, 1H), 4.29 (t, 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.79 (t, 2H), 3.51 
(m, 2H), 3.38 (m, 2H), 2.91 (m, 2H), 2.29 (m, 2H) : 
MS (+ve ESI) : 606.2 (M+H) + . 
5 c) An analogous reaction to that described in example 5b, but starting with iV-(3- 
fluorophenyl>2-{3-[(7-{3-[(2-hyd^^^ 

methoxyqmnazolin-^yl)amino]-m-pyrazol-5-yl}acetamide (651 mg, 1.07 mmol) yielded di- 
te^butyl 2-r[3-({4-[(5-{2-[(3^ 

methoxyquinazolin-7-yl}oxy)propyl](3,3,3-trifluoropropyl)amino]ethyl phosphate (455 mg, 
10 53 % yield) : ' 

'H-NMR (DMSO d<0 : 10.45 (s, 1H), 10.15 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.62 (d, 1H), 
7.35 (m, 1H), 7.33 (s, 1H), 7.13 (s, 1H), 6.89 (t, 1H), 6.82 (s, 1H), 4.16 (t, 2H), 3.93 (s, 3H), 
3.87 (q, 2H), 3.76 (s, 2H), 2.73 (m, 4H), 2.66 (t, 2H), 2.42 (m, 2H), 1.90 (m, 2H), 1.37 (s, 
18H): 

15 MS (+ve ESI): 797.9 (M+H) + . 

Example 21 - Preparation of comno nnd 21 in tahle 1 - 2-f all vir3-«4- 1(5-12.^2,3. 
difluorophenyl)amino1-2.oxoethvn. ^ 

phosphate 

An analogous reaction to that described in example 1, but starting with 2-{allyl[3-({4- 
[(5- {2-[(2,3-difluorophenyl)amino]-2-oxoethyl } - 1 jy-pyrazol-3-yl)amino]-6- 
methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl di-*?rf-butyl phosphate (310 mg, 0.408 
mmol) yielded compound 21 in table 1 (293 mg, 100 % yield) : 

'H-NMR (DMSO d,, AcOD) : 8.92 (s, 1H), 8.32 (s, 1H), 7.70 (m, 1H), 7.43 (s, 1H), 7.19 (m, 
25 2H), 6.82 (s, 1H), 6.05 (m, 1H), 5.63 (m, 1H), 5.56 (m, 1H), 4.30 (m, 4H), 4.00 (s, 3H), 3.93 
(m, 4H), 3.45 (m, 2H), 3.33 (m, 2H), 2.33 (m, 2H) : 
MS (+ve ESI) : 648.3 (M+H) + . 

2-{aIlyl[3-({44(5-{2-[(2,3-mfluorophenyl)amino]-2-oxoemyl}-liy-pyra2ol-3.yl)an^ 
methoxyquinazoUn-7-yl}oxy)propyl]amino}ethyI di-tert-butyl phosphate used as starting 
30 material was obtained as follows : 

a) Ethylene oxide (2.5 ml, 50 mmol - cooled to -20 °C) was added to a solution of 
aliylamine (14 g, 250 mmol) in methanol (20 ml) at -20 °C. The mixture was stirred at 
ambient temperature for 14 hours, the solvent was evaporated in vacuo and the residual oil 
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was purified by distillation (b.p. 140 °C / 14 mmHg) to yield 2-(allylamino)ethanol (4.2 g, 84 
% yield): 

'H-NMR (DMSO : 5.83 (m, 1H), 5.14 (m, 1H), 5.02 (m, 1H), 3.43 (m, 2H), 3.14 (m, 2H), 
2.50 (m, 2H). 

5 b) An analogous reaction to that described in example 6b, but starting with 2- 
(allylamino)ethanol (101 mg, 1 mmol) yielded 2-{3-[(7-{3-[alIyI(2- 

hydroxyethyl)amino]propoxy}-6-memoxyquinazolin-4-yl)amino]-lff-pyrazol-5-yl}-Ar-(^ 
difluorophenyl)acetamide (99 mg, 58 % yield) : 

'H-NMR (DMSO d*, TFA) : 8.97 (s, 1H), 8.32 (s, 1H), 7.77 (m, 1H), 7.33 (s, 1H), 7.18 (m, 
10 2H), 6.87 (s, 1H), 6.01 (m, 1H), 5.60 (m, 2H), 4.31 (t, 2H), 4.02 (s, 3H), 3.94 (m, 4H), 3.82 (t, 
2H), 3.35 (m, 4H), 2.34 (m, 2H) : 
MS (+ve ESI) : 568.2 (M+H) + . 

c) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
[allyl(2-hydroxyemyl)aimno]propoxy}^^ 
15 iV-(2,3-difluorophenyl)acetamide (1.0 g, 1.76 mmol) yielded 2-{allyl[3-({4-[(5-{2-[(2,3- 

difluorophenyl)amino]-2-oxoemyl}-l/^pyrazol-3-yl)amino>6-methoxyquinazol^^ 
yl}oxy)propyl]amino}ethyl di-rm-butyl phosphate (310 mg, 23 % yield) : 
'H-NMR (DMSO d*, TFA) : 8.97 (s, 1H), 8.30 (s, 1H), 7.75 (m, 1H), 7.32 (s, 1H), 7.20 (m, 
2H), 6.85 (s, 1H), 6.00 (m, 1H), 5.74 (m, 2H), 4.30 (m, 4H), 4.01 (s, 3H), 3.95 (m, 4H), 3.50 
20 (m, 2H), 3.37 (m, 2H), 2.30 (m, 2H), 1.45 (s, 18H) : 
MS (+ve ESI) : 760.5 (M+H) + . 



Example 22 ■ Preparation of com pound 22 in table 1 - 2-lcvclobutvir3.a4-rfS-f2-rf2.3- 

difluoro P henvl)amino1.2-oxoethvl^1ff - PV ra2ol-3-vn a niino1.6.metho X vaulnazolin-7- 
25 yUoxy)propvnammoleth yl djh^drogen phosphate 

An analogous reaction to that described in example 1, but starting with di-terf-butyl 2- 
{cyclobutyl[3<{44(5-{2-[(2,3-d^ 

6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (450 mg, 0.58 mmol) yielded 
compound 22 in table 1 (420 mg, 98 % yield) : 
30 'H-NMR (DMSO <k, AcOD) : 8.91 (s, 1H), 8.31 (s, 1H), 7.72 (m, 1H), 7.42 (s, 1H), 7.20 (m, 
2H), 6.82 (s, 1H), 4.28 (m, 4H), 4.00 (s, 3H), 3.94 (s, 3H), 3.35 (m, 2H), 3.25 (m, 2H), 2.41 
(m, 2H), 2.25 (m, 4H), 1.70 (m, 2H) : 
MS (+ve ESI) : 662.5 (M+H) + . 
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di-tert-butyl2-{cycIobutyl[3-({4-[(5-{2^(2,3-difluorophenyl)aiiiino]-2-oxoethyl}-lff- 
pyrazol-3-yl)amino]-6-methoxyqiiinazolin-7-yl}pxy)propyl]amino}ethyl phosphate used as 
starting material was obtained as follows : 

a) An analogous reaction to that described in example 6b, but starting with 2- 
5 (cyclobutylamino)ethanol (1 17 mg, 1 mmol - prepared according to D.F. Morrow et al, J. 
Med. Chem. 1973, 16, 736-9.) and potassium iodide (103 mg, 0.62 mmol) in 
dimethylacetamide (2 ml) at 95 °C for 4 hours under argon yielded 2^{3-[(7-{ 3-[cyclobutyI(2 
hydroxyemyl)amino]propoxy}-6-memoxyquin^ 
difluorophenyl)acetamide (97 mg, 56 % yield) : 
10 'H-NMR (DMSO a*, TFA) : 8.92 (s, 1H), 8.27 (s, 1H), 7.74 (m, 1H), 7.29 (s, 1H), 7.15-7.20 
(m, 2H), 6.83 (s, 1H), 4.30 (m, 2H), 3.98 (s, 3H), 3.98 (m, 3H), 3.68-3.80 (m, 2H), 3.20-3.30 
(m, 2H), 3.15 (m, 2H), 2.30 (m, 2H), 2.22 (m, 4H), 1.65-1.82 (m, 2H) : 
MS (+ve ESI) : 582.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with 2- {3-[(7-{3- 
15 [cyclobutyl(2-hydroxyethyl)amino]propoxy}-6-me 

5- yl}-AT-(2,3-difluorophenyl)acetamide (668 mg, 1.15 mmol) yielded di-ferf-butyl 2- 

{cyclobutyl[3-({4-[(5-{2-[(2,3-dlfluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3-yl)amino]- 

6- methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (450 mg, 51 % yield) : 
1 H-NMR (DMSO dg) : 8.44 (s, 1H), 7.98 (s, 1H), 7.70 (m, 1H), 7.18 (m, 3H), 6.83 (s, 1H), 

20 4.15 (t, 2H), 3.90 (s, 3H), 3.85 (m, 4H), 3.15 (m, 1H), 2.62 (m, 4H), 1.90 (m, 4H), 1.75 (m, 
2H), 1.53 (m, 2H), 1.39 (s, 18H) : 
MS (+ve ESD : 774.8 (M+H) + . 

Example 23 - Pr eparation of compound 23 in table 1 - 2~lcvclopentvir3-a4-r(5-{2-f(2.3- 
25 difluorophenvnammo1 -2-oxoethvl>-lg-pvrazol-3-vnaminol-6-methoxvauinazolin-7- 
vl>oxv)pr opvnamino)ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-f<?/t-butyl 2- 
{cyclopentyl[3-({4-[(5-{2-[(2,3-difluorophenyl)annno]-2-oxoemyl}-lH-pyrazol-3-yl)amino]- 
6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (360 mg, 0.46 mmol) yielded 
30 compound 23 in table 1 (330 mg, 95 % yield) : 

'H-NMR (DMSO dg, AcOD) : 8.91 (s, 1H), 8.32 (s, 1H), 7.70 (m, 1H), 7.43 (s, 1H), 7.20 (m, 
2H), 6.82 (s, 1H), 4.31 (m, 4H), 4.00 (s, 3H), 3.94 (s, 2H), 3.80 (m, 1H), 3.48 (m, 2H), 3.36 
(m, 2H), 2.33 (m, 2H), 2.08 (m, 2H), 1.75 (m, 4H), 1.58 (m, 2H) : 
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MS (+ve ESI) : 676.5 (M+H) + . 
di-/m-butyl2-{cycIopent^ 

Py*azol-3-yl)ami^ phosphate used as 

starting material was obtained as follows : 
5 a) An analogous reaction to that described in example 6b, but starting with 2- 

(cyclopentylamino)ethanol (129 mg, 1 mmol - prepared according to DJF. Morrow et al J. 
Med. Chem. 1973, 16, 736-9.) yielded 2-{3-[(7-{3-[cyclopentyl(2- 

hyclro X yethyl)anrino]propoxy}-6-methoxyquinazolin-4-yl)armno]-l/7-pyrazo^ 
difluorophenyl)acetamide (86 mg, 48 % yield) : 

10 'H-NMR (DMSO d 6 , TFA) : 8.93 (s, 1H), 8.28 (s, 1H), 7.73 (m, 1H), 7.30 (s, 1H), 7.14 (m, 
2H), 6.83 (s, 1H), 4.29 (m, 2H), 3.98 (s, 3H), 3.93 (s, 2H), 3.78 (m, 3H), 3.37 (m, 2H), 3.26 
(m, 2H), 2.30 (m, 2H), 2.09 (m, 2H), 1.74 (m, 4H), 1.72 (m, 2H) : 
MS (+ve ESI) : 596.2 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
15 Ecyclopentyl(2-hydroxyemyl«^ 

5- yl}-^-(2,3-difluorophenyl)acetamide (654 mg, 1.1 mmol) yielded di-terf-butyl 2- 
{cycIopentyl[3-({4-[(5-{24(2,3-cUfluorophenyl)amino]-2-oxoemyl}-l^^ 

6- methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (364 mg, 42 % yield) ■ 
'H-NMR (DMSO d.) : 8.44 (s, 1H), 7.99 (s, 1H), 7.70 (m, 1H), 7.18 (m, 3H ), 6.83 (s, 1H), 

20 4.15 (m, 2H), 3.90 (s, 3H), 3.83 (m, 4H), 3.07 (m, 1H), 2.68 (m, 4H), 1.90 (m, 2H), 1.72 (m, 
2H), 1.55 (m, 2H), 1.48 (m, 2H), 1.35 (m, 20H) : 
MS (+ve ESI) : 789.0 (M+H) + . 

Example 24 ■ Preparation of comnnnnrf 24 in tahl* 1 . ^cvclonronvl f 3-ri4-rfS-f2-fr 3. 

25 flU0r0phen ^ amln ^ 

yl}oxv)propvnaminol e th Y l dihvdrogen p hncpW^ 

Hydrochloric acid (1.05 ml of a 4.0 N solution in dioxane, 4.2 mmol) was added to a 
stirred suspension of di-^-butyl 2-{cyclopro P yl[3-({4-[(5-{2-[(3-fluoro P henyl)amino]-2. 
oxoethylHtf-pyrazol^ 

30 phosphate (519 mg, 0.7 mmol) in dichloromethane (15 ml) and dioxane (30 ml) and the 
reaction stirred for 7 hours at 45 °C. The precipitate was recovered by suction filtration, the 
residue taken up in dichloromethane / methanol (8:2) and the solid material removed by 
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filtration. The organic filtrate was evaporated in vacuo and the residue triturated with diethyl 
ether to yield compound 24 in table 1 (430 mg, 88 % yield) : 

'H-NMR (DMSO d* ACOH) : 8.91 (s, 1H), 8.32 (s, 1H), 7.64 (m, 1H), 7.39 (m, 3H), 6.90 
(m, 1H), 6.80 (s, 1H), 4.32 (m, 4H), 4.00 (s, 3H), 3.87 (s, 2H), 3.57 (m, 2H), 3.48 (m, 2H), 
5 2.95 (m, 1H), 2.40 (m,2H), 1.18 (m, 2H), 0.92 (m,2H): 
MS (+ve ESI) : 630.4 (M+H) + . 

di-terf-butyl 2-{cyclopropyl[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl }-m-pyrazol- 
3-yl)aniino]-6-melho X yquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as starting 
material was obtained as follows : 

10 a) Di-/m-butyl-diethylphosphoramidite (523 jtl, 2.1 mmol) was added within 5 minutes 
to a solution of 2-{3-[(7-{3-[cyclopropyl(2-hyclroxyemy])aniino]propoxy}-6- 
^oxyqmnazohn-4-yl)aminoH^^ (793 mg, 1.4 

mmol) in dimethylformamide (8 ml) in the presence of tetrazole (245 mg, 3.5 mmol) at 
ambient temperature under argon and the mixture was stirred for 1.5 hours. 
15 The solution was cooled to 5 °C, cumene hydroperoxide (426 mg, 2.8 mmol) was slowly 
added, and the mixture stirred at 50 °C for 1 hour and at ambient temperature for a further 1 
hour. The mixture was cooled to 5 °C and triethyl phosphite (415 mg, 2.5 mmol) was added 
and the reaction stirred at ambient temperature for 1 hour. The solution was diluted with 
water, extracted with ethyl acetate and the organic phase was separated, dried and 
20 concentrated. The resultant oil was purified by chromatography on silica gel, eluting with 
dichloromethane / methanol (98:2) to dichloromethane / methanol / ammonia (7.0 N) (95:5^1), 
to give di-terf-butyl 2-{cyclopropyl[3-({4-r(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-m- ' 
pyrazol-3-yl)anuno]^^ phosphate as an off- 

white solid (630 mg, 59 % yield) : 
25 'H-NMR (DMSO d*, TFA) : 8.97 (s, 1H), 8.32 (s, 1H), 7.65 (d, 1H), 7.35 (m, 3H), 6.86 (m, 
2H), 4.33 (m, 4H), 4.03 (s, 3H), 3.87 (s, 2H), 3.66 (m, 2H), 3.53 (m, 2H), 3.00 (m, 1H), 2.38 
(m, 2H), 1.45 (s, 18H), 1.07 (m, 2H), 0.96 (m, 2H) : 
MS (+ve ESI) : 759.7 (M+H) + . 
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Example 25 - Preparation of compound 25 in table 1 - 2-l(cvcloproDvlmethvl)r3-(l4-r(5- 
(2-r(2.3-difluor ophenvnaminol-2-oxoethvn-lg-pvrazol-3-vnamino1-6- 
methoxvauina zoIin-7-vlloxv)propvnamino}ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-rm-butyl 2- 
5 {(cyclopropylmemyl)[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-liy-pyrazol-3- 
yI)anaino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (725 mg, 0.94 
mmol) yielded compound 25 in table 1 (661 mg, 90 % yield) : 

'H-NMR (DMSO de, TFA) : 8.95 (s, 1H), 8.32 (s, 1H), 7.74 (m, 1H), 7.39 (s, 1H), 7.21 (m, 
2H), 6.84 (s, 1H), 4.32 (t, 2H), 4.28 (m, 2H), 4.01 (s, 3H), 3.95 (s, 2H), 3.56 (br s, 2H), 3.46 
10 (t, 2H), 3.19 (d, 2H), 2.32 (m, 2H), 1.18 (m, 1H), 0.68 (m, 2H), 0.47 (m, 2H) : 
MS (+ve ESI) : 662.4 (M+H) + . 

di-rerf-butyl 2-{ (cyclopropylmethyl)[3-({4-[(5-{ 2-[(2,3-difluorophenyl)amino]-2-oxoethyl}- 
li?-pyrazol-3-yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl] amino}ethyl phosphate used 
as starting material was obtained as follows : 

15 a) Ethylchloroformate (4.2 ml, 37 mmol) was added to a stirred solution of 

cyclopropylmethylamine (3.00 ml, 34.6 mmol) and triethylamine (7 ml) in dichloromethane 
(35 ml) at 0 °C over 30 minutes. The reaction was stirred at ambient temperature for 2 hours, 
water (20 ml) was added to the mixture, and the pH adjusted to 3 by addition of 2.0 N 
hydrochloric acid. The organic phase was separated, dried and concentrated in vacuo to yield 

20 ethyl (cyclopropylmethyl) carbamate (5.9 g, 100 % yield) : 

'H-NMR (CDC1 3 ) : 7.24 (br s, 1H), 3.24 (m, 2H), 1.43 (t, 3H), 1.04 (m, 1H), 0.59 (m, 2H), 
0.29 (m, 2H) : 

MS (+veESI) : 172 (M+H) + . 

b) A solution of ethyl (cyclopropylmethyl) carbamate (5.90 g, 34.6 mmol) in 
25 tetrahydrofuran (30 ml) was added at ambient temperature to a solution of diborane (130 ml 
of a 1.0 N solution in tetrahydrofuran, 130 mmol) and chlorotrimethylsilane (34 ml, 268 
mmol) and the mixture stirred at ambient temperature for 48 hours. Methanol (20 ml) was 
added and the reaction stirred for 30 minutes at ambient temperature. Dichloromethane (25 
ml)was added, followed by hydrochloric acid (4 ml of a 6.0 N solution, 24 mmol) and the 
30 reaction was stirred at ambient temperature for 30 minutes. Methanolic ammonia (7.0 N) was 
added, the white solid was collected by suction filtration and the organic filtrate was 
evaporated in vacuo. Purification by chromatography on silica gel, eluting with 
dichloromethane to dichloromethane / methanol (95:5) to dichloromethane / methanol / 
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ammonia (7.0 N) (90:9:1), yielded 2-((cyclopropylmethyl)amino)ethanol as apale yellow 
liquid (2.99 g, 75 % yield) : 

'H-NMR (DMSO d*, TFA) : 3.66 (t, 2H), 3.02 (t, 2H), 2.84 (d, 2H), 1.06 (m, 1H), 0.58 (m, 
2H), 0.35 (m, 2H). 

5 c) An analogous reaction to that described in example 6b, but starting with 2- 
(cyclopropylmethyl)amino)ethanol (115 mg, 1 mmol) yielded 2-{3-[(7-{3- 

[(cyclopropylmethyl)(2-hydroxyethyl)aminoJpropoxy}-6-methoxyquinazoh^ 
lH-pyrazol-5-yl}-iV-(2,3-difluorophenyl)acetamide (6 mg, 3 % yield) : 
'H-NMR (DMSO ds) : 10.23 (s, 1H), 10.16 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.72 (m, 1H), 
10 7.18 (m, 2H), 7.14 (s, 1H), 6.84 (s, 1H), 4.32 (s, 1H), 4.18 (t, 2H), 3.93 (s, 3H), 3.85 (s, 2H), 

3.45 (m, 2H), 2.69 (t, 2H), 2.58 (t, 2H), 2.35 (d, 2H), 1.90 (m, 2H), 0.83 (m, 1H), 0.41 (m, 

2H), 0.08 (m, 2H) : 

MS (+ve ESI) : 582.2 (M+H) + . 

d) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
15 Kcyclop ro pylmethyl)(2-hy^ 

m-pyrazol-5-yl)-^-(2,3-difluorophenyl)acetamide (673 mg, 1.16 mmol) yielded di-terf-butyl 
2-{(cyclopropylmemyl)[3-({4-[(5-{2-[(2,3-difluorophenyl)ai ra no]-2^xoe 

yl)ammo]-6-methoxyquinazoHn-7-yl}oxy)propyl]amino}ethyl phosphate (110 mg, 12 % 
yield) : 

20 l H-NMR (DMSO d,) : 10.23 (s, 1H), 10.15 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.72 (t, 1H), 
7.19 (m, 2H), 7.13 (s, 1H), 6.83 (s, 1H), 4.17 (t, 2H), 3.93 (s, 3H), 3.88 (q, 2H), 3.85 (s, 2H), 
2.76 (t, 2H), 2.72 (t, 2H), 2.38 (d, 2H), 1.91 (m, 2H), 1.37 (s, 18H), 0.83 (m, 1H), 0.42 (m, 
2H), 0.09 (m, 2H) : 
MS (+ve ESI) : 774.7 (M+H) + . 



25 



Example 26 - Preparation of compound I tj in table 1 - 2.fcvclobutvir3-(l4-rf5-f2-r^- 

fluorophen Y l) am ino1.2.oxoRthvlM/^ 

,ynoxY)propynamino)ethv l dihvdrogen p hn T h a »^ 

An analogous reaction to that described in example 1, but starting with di-rerf-butyl 2- 
30 {cycIobutyl[3^{4-[^ 

methoxyquinazolin^-yljox^propyyaminojethyl phosphate (416 mg, 0.55 mmol) yielded 
compound 26 in table 1 (455 mg, 100 % yield) : 
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1 H-NMR (DMSO do, TFA) : 8.94 (s, 1H), 8.31 (s, 1H), 7.65 (d, 1H), 7.38 (m, 2H), 7.36 (s, 
1H), 6.90 (m, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.22 (m, 2H), 4.01 (s, 3H), 3.94 (m, 1H), 3.86 (s, 
2H), 3.37 (s, 2H), 3.27 (br s, 2H), 2.35 (t, 2H), 2.26 (m, 4H), 1.77 (m, 1H), 1.68 (m, 1H) : ' 
MS (+ve ESI) : 644.2 (M+H) + . 

5 di-terf-butyl 2-{cyclobutyl[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl }-l#-pyrazol-3- 
yl)amino]-6-methoxyquinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 5a, but starting with 2- 
(cyclobutylamino)ethanol (178 mg, 1.55 mmol) yielded 2-{3-[(7-{3-[cyclobutyl(2- 

10 hydroxyethyl)anuno]propoxy}-6-memoxyquinazolin^-yl)amino]-lH-pyrazol-5-yI}-A^-(3- 
fluorophenyl)acetamide (42 mg, 24 % yield) : 

'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.64 (d, 1H), 7.36 (m, 2H), 7.34 (s, 
1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.29 (t, 2H), 4.00 (s, 3H), 3.94 (m, 1H), 3.85 (s, 2H), 3.75 (m, 
2H), 3.25 (m, 2H), 3.17 (m, 2H), 2.08-2.39 (m, 6H), 1.76 (m, 1H), 1.69 (m, 1H) : 
15 MS (+ve ESI) : 564.2 (M+H) + . 

b) An analogous reaction to that described in example 5b, but starting with 2-{3-[(7-{3- 

[cyclobutyl(2-hydroxyethyl)amino]propoxy}-6-memoxyquinazohn-4-yl)amino]-l/f-pyrazol- 
5-yl}-W-(3-fluorophenyl)acetamide (474 mg, 0.84 mmol) yielded di-terr-butyl 2- 
{cyclobutyl[3-({4-[(5-{2-[(3-fluorophenyl)amino>^ 

20 methoxyquinazoUn-7-yl}oxy)propyl]amino}ethyl phosphate (109 mg, 17 % yield) : 

'H-NMR (DMSO ds) : 10.46 (s, 1H), 10.16 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.62 (d, 1H), 
7.34 (m, 1H), 7.33 (s, 1H), 7.13 (s, 1H), 6.89 (t, 1H), 6.82 (s, 1H), 4.15 (t, 2H), 3.93 (s, 3H), 
3.84 (q, 2H), 3.76 (s, 2H), 3.16 (m, 1H), 2.64 (t, 2H), 2.59 (t, 2H), 1.96 (m, 2H), 1.88 (m, 2H), 
1.77 (m, 2H), 1.55 (m, 2H), 1.38 (s, 18H) : 

25 MS (+ve ESI) : 756.7 (M+H) + . 

Example 27 - Preparation of co mpound 27 in table 2 - 2-f4-r(l4-r(5-l2-r(2,3- 

difluorophenvnaminn1-2-oxoethvn .lg. P vrazol.3-vl)amino1auinazolm-7- 
vl)oxv)methvnpiperidm-l-vlleth yl djhj^drogen phosphate 

30 An analogous reaction to that described in example 1, but starting with di-tert-butyl 2- 

{4-[({4-[(5-{2-[(2,3-difluorophenyl)amino]^ 

7-yl}oxy)methyl]piperidin-l-yI}ethyl phosphate (230 mg, 0.32 mmol) yielded compound 27 
in table 2 (230 mg, 95 % yield) as a white solid : 
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H-NMR (DMSO : 12.00 (s, 1H), 10.40 (s, 1H), 8.95 (s, 1H), 8.80 (d, 1H), 7.70-7.80 (m 
1H), 7.40 (d, 1H), 7.35 (s, 1H), 7.15-7.25 (m, 2H), 6.70 (s, 1H), 4.20-4.30 (m, 2H), 4.05-4 15 
(m, 2H), 3.90 (s, 2H), 3.50-3.60 (m, 2H), 3.10-3.25 (m, 2H), 2.27 (m, 1H), 2.10-2.20 (m 
2H), 1.70-1.90 (m, 2H), 1.20 (t, 2H) : 
5 MS(+veESI):618(M+H) + , 
MS (-ve ESI) : 616 (M-H)". 

di-^-butyl 2-{4-[({4-[(5-{2-[(23-difluorophenyl)amino]-2-oxoethyI}-m-p^ 

yl)amino]quinazolin-7-yl}oxy)methyI]piperidin-l-yI}ethyl phosphate used as starting 
material was obtained as follows : 

10 a) Dimethylformamide (0.1 ml) was added to a stirred suspension of 7- 

(benzyloxy)quinazolin-4(3fl)-one (4.00 g, 15.9 mmol) in thionyl chloride (25 ml) and the 
reacuon heated at 85 °C for 1 hour. The reaction was cooled, the excess thionyl chloride was 
evaporated in vacuo and the residue was azeotroped with toluene (2 x 25 ml) before being 
taken up in dimethylacetamide (20 ml). 5-ammo-lH-pyrazole-3-acetic acid (2.27 g 15 9 
15 mmol) and was added and the reaction was heated at 90 °C for 2.5 hours. The reaction was 
cooled to ambient temperature, poured into ice-water (200 ml) and the solid which 
precmitated was collected by suction filtration to yield (3-{[7-(benzyloxy)quinazoIin-4- 
ylJammoJ-l^-pyrazol-S-yDacetic acid (3.92 g, 60 % yield) as a pale orange solid • 
H-NMR (DMSO d.) : 12.70 (or s, 1H), 8.75 (s, 1H), 8.70 (d, 1H), 7.57 (m, 2H), 7.35-7.50 
20 (m, 4H), 7.30 (s, 1H), 6.70 (s, 1H), 5.35 (s, 2H), 3.70 (s, 2H) : 
MS (+ve ESI) : 376 (M+H) + , 
MS (-ve ESI) : 374 (M-H)". 

b) Phosphorus oxychloride (1.00 ml, 11.6 mmol) was added to a stirred suspension of 
2,3-chfluoroaniline (1.44 g, 11.6 mmol), (3-f [7-(benzyloxy) q uina2olin-4-yl]amino}-l^ 
25 pyrazol-5-yDacetic acid (3.82 g, 9.30 mmol) and pyridine (40 ml) at 0 ° C . The reaction was 
stirred for 1 hour at ambient temperature, then cooled to 0 °C and treated with additional 
Phosphorus oxychloride (0.5 ml) before being allowed to warm to ambient temperature over 1 
hour. The reaction was poured into 20% aqueous hydrochloric and the resultant solid was 
collected by suction filtration. Prolonged drying in vacuo, yielded 2-(3-{[7- 
30 (4 po 

g, 100 % yield) as an orange solid which contained some water : 
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'H-NMR (DMSO d 6 ) : 11.30 (s, 1H), 10.30 (s, 1H), 8.80 (s, 1H), 8.70 (d, 1H), 7.80-7.80 (m, 
1H), 7.50-7.60 (m, 2H), 7.35-7.45 (m, 5H), 7.30 (s, 1H), 7.10-7.20 (m, 2H), 6.80 (s, 1H), 
5.40 (s, 2H), 3.90 (s, 2H) : 
MS (+ve ESI) : 487 (M+H) + , 
5 MS(-veESI):485(M-H)\ 

c) 2-(3- { [7-(benzyloxy)quinazolin-4-yl]amino }-l#-pyrazol-5-yl)-iV-(2,3- 
difluorophenyl)acetamide (4.90 g, 9.30 mmol) was added to trifluoroacetic acid (75 ml) and 
the reaction heated at 90 °C for 4 hours. The reaction was cooled, the excess trifluoroacetic 
acid was removed in vacuo and the residue was taken up in methanol (30 ml). The methanolic 
10 solution was added dropwise to aqueous sodium hydrogen carbonate solution (100 ml) 
causing precipitation of an orange solid. Collection of the solid followed by washing with 

water yielded A^(2,3-difluorophenyl)-2-{3-[(7-hydroxyquinazoUn-4-yl)amino]-l/f-pyrazoI-5- 
yl Jacetamide (3.60 g, 97 % yield) as a pale brown solid after drying in vacuo : 
'H-NMR (DMSO ds) : 12.50 (br s, 1H), 10.30 (s, 1H), 8.70 (s, 1H), 8.60 (d, 1H), 7.70-7.80 
15 (m, 1H), 7.30-7.40 (m, 2H), 7.10 (d, 1H), 7.00 (s, 1H), 6.80 (br s, 1H), 3.80 (s, 2H) : 
MS (+ve ESI) : 397 (M+H) + , 
MS (-veESI) : 395 (M-H)\ 

d) Methanesulphonyl chloride (864 mg, 7.58 mmol) was added dropwise to a solution of 
iV-(rerf-butoxycarbonyl)piperidine-4-methanol (1.63 g, 7.58 mmol) and triethylamine (1.40 
20 ml, 10.0 mmol) in dry tetrahydrofuran (15 ml) at 0 °C and the reaction was stirred at this 
temperature for 1 hour. The reaction was filtered, the residue was washed with diethyl ether 
and the combined organic phases were evaporated in vacuo to afford a colourless oil. The oil 
was taken up in dimethylacetamide (10 ml), iv"-(2,3-difluorophenyl)-2-{3-[(7- 
hydroxyquinazolin^yOaminol-liy-pyrazol-S-yllacetamide (2.00 g, 5.07 mmol) and 
25 potassium carbonate (1.39 g, 10.0 mmol) were added and the reaction heated at 70 °C for 16 
hours. The reaction mixture was concentrated in vacuo and purified by flash chromatography 
on silica gel, eluting with 0-5% methanol in dichloromethane, to yield terf-butyl 4-[({4-[(5- 
{2-[(2,3-difluorophenyl)armno]-2-oxoemyl}-l/i'-pyra2ol-3-yl)amino]quinazolin-7- 

yl}oxy)methyl]piperidine-l-carboxylate (1.11 g, 38 % yield) as a yellow solid : 
30 'H-NMR (DMSO d 6 ) : 12.50 (s, 1H), 10.30 (d, 2H), 8.60-8.70 (m, 2H), 7.70-7.80 (m, 1H), 

7.30-7.40 (m, 4H), 6.90 (s, 1H), 4.00-4.10 (m, 4H), 3.90 (s, 2H), 2.80-2.90 (m, 2H), 2.00-2.10 

(m, 1H), 1.80-1.90 (m, 2H), 1.50 (s, 9H), 1.30-1.40 (m, 2H) : 

MS (+ve ESI) : 594 (M+H) + , 
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MS(-veESI):592(M-H)-. 

e) Trifluoroacetic acid (5 ml) was added to a solution of tert-butyl 4-[({4-[(5-{2-[(2,3- 
difluorophenyl)ainino]-2^xoe%l}-liy-pyrazol-3-yl)amino]quin^ 

yl}oxy)methyl]pip e ridine-l-carboxylate (1.11 g, 1.897 mmol) in dichloromethane (25 ml) and 
5 the reaction stirred for 30 minutes at ambient temperature. The volatiles were removed in 
vacuo and the product was purified by reverse phase hplc. The fractions from the hplc were 
concentrated in vacuo to 20% of their original volume and made basic with sodium carbonate, 
causing precipitation of an orange solid. The solid was collected by suction filtration, . 
dissolved in dichloromethane : methanol (1:9) and washed with water. Solvent evaporation in 
10 vacuo ^Ided W-(2,3-difluoropheny^ 

yI]amino}-m-pyrazol-5-yl)acetamide (612 mg, 66 % yield) as an orange powdery solid • 
'H-NMR (DMSO d*) : 12.40 (s, 1H), 10.20 (br s, 2H), 8.50-8.60 (m, 2H), 7.70-7.80 (m, 1H), 
7.00-7.20 (m, 4H), 6.70 (br s, 1H), 4.20 (br s, 1H), 4.00 (d, 2H), 3.90 (s, 2H), 3.10-3.20 (m, ' 
2B0, 2.90-3.00 (m, 2H), 1.90-2.00 (m, 1H), 1.70-1.80 (m, 2H), 1.20-1.30 (m, 2H) : 
15 MS (+ve ESI) : 494 (M+H) + , 
MS (-ve ESI) : 492 (M-H)". 

f) So ^acetoxyborohydride(392mg,1.86mmol)wasaddedtoasolutionoffm- 
butyldimethylsilyloxyacetaldehyde (324 mg, 1.86 mmol) , ^-(2,3-difluorophenyl)-2-(3-{[7- 
(piperidin-4-yImethoxy)quinazolin-4-yl]annno}-m-pyrazo^^ (612 mg . L24 

20 mmol), acetic acid (0.42 ml, 7.4 mmol) in methanol (10 ml) and tetrahydrofuran (30 ml) and 
me reaction stirred for 18 hours at ambient temperature. Additional sodium 
acetoxyborohydride (392 mg, 1.86 mmol) and /^-butyldimethylsilyloxyacetaldehyde (324 
mg, 1.86 mmol) were added and the reaction stirred for 10 minutes before being concentrated 
in vacuo. The residue was purified by flash chromatography on a Biotage 40M cartridge, 
25 eluting with methanol : dichloromethane (7:93) and then 7.0N ammonia .methanol (1:99) to 

give 2-{3-[(7-{[l-(2-{frm-butyI(dimemyl)silyl]oxy}ethyl)piperidin^- 
yllmemoxyhuinazoun^-y^ 

mg, 51 % yield) as a pale orange solid after solvent evaporation and drying in vacuo • 
'H-NMR (DMSO d 6 ) : 12.40 (s, 1H), 10.15 (s, 1H), 10.10 (s, 1H), 8.50 (s, 1H), 8.45 (d, 1H) 
30 7.60-7.70 (m, 1H), 7.00-7.20 (m, 4H), 6.70 (s, 1H), 3.90 (d, 2H), 3.70 (s, 2H), 3.60 (t, 2H) 
2.80-2.90 (m, 2H), 2.40 (t, 2H), 1.90-2.00 (m, 2H), 1.70-1.80 (m, 3H), 1.20-1.30 (m, 2H) 
0.80 (s,9H), 0.00 (s,6H): 
MS (+ve ESI) : 652 (M+H) + , 
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MS (-ve ESI) : 650 (M-H)\ 

g) 7e?m-n-butylammonium fluoride (0.69 ml of a 1.0N solution in tetrahydrofuran, 0.69 
mmol) was added to a solution of 2-{3-[(7-{[l-(2-{[rerr- 
butyl(dimethyl)silyl]oxy}emyl)piperidin-4^ 
5 5-yI}-iV-(2,3-difluorophenyl)acetamide (410 mg, 0.63 mmol) in tetrahydrofuran (10 ml). The 
reaction was stirred for 18 hours at ambient temperature, during which time 2 additional 
portions of tefra-n-butylammonium fluoride (0.69 mmol) were added. The reaction was 
concentrated in vacuo and the residue was purified by flash chromatography on a Biotage 40S 
cartridge, eluting with methanol : dichloromethane (25:75) and then 7.0N ammonia methanol 
10 (1:99) to give ^-(2,3-difluorophenyl)-2-{3-[(7-{ [l-(2-hydroxyethyl)piperidin-4- 

yl]methoxy}quinazohn-4-yl)aniino]-li?-pyrazol-5-yl}acetamide (258 mg, 76 % yield) as a 
pale orange solid : 

J H-NMR (DMSO de) : 12.30 (s, 1H), 10.30 (br s, 1H), 8.50 (br s, 2H), 7.76 (m, 1H), 7.10- 
7.40 (m, 4H), 6.90 (br s, 1H), 4.40 (br s, 1H), 4.10 (d, 2H), 3.80 (br s, 2H), 3.40-3 : 50 (m, 2H), 
15 2.90-3.00 (m, 2H), 2.50 (t, 2H), 2.00-2.10 (m, 2H), 1.70-1.80 (m, 3H), 1.30-1.40 (m, 2H) : 
MS (+ve ESI) : 538 (M+H) + , 
MS (-ve ESI) : 536 (M-H)\ 

h) An analogous reaction to that described in example 6c, but starting with 7/-(2,3- 
difluorophenyl)-2-{3-[(7-{[l-(2-hyclroxyethyl)piperidin-4-yl]methoxy}quinazoUn-4- 

20 yl)amino]-l#-pyrazol-5-yl}acetamide (235 mg, 0.44 mmol) yielded di-ferr-butyl 2-{4-[({4- 
[(5-{2-[(2,3-dmuorophenyl)amino]-2-oxoethyl}-lJ7-pyrazol-3-yl)anuno]quinazolin-7- 
yl}oxy)methyl]piperidin-l-yl}ethyl phosphate (232 mg, 73 % yield) as a white solid : 
'H-NMR (DMSO da) : 12.30 (s, 1H), 10.20 (d, 2H), 8.40 (br s, 2H), 7.60-7.70 (m, 1H), 7.30- 
7.40 (m, 4H), 6.80 (br s, 1H), 4.05 (d, 2H), 3.92 (m, 2H), 3.80 (br s, 2H), 2.80-2.90 (m, 2H), 

25 2.50 (t, 2H), 2.00-2.10 (m, 2H), 1.60-1.70 (m, 3H), 1.40 (s, 18H), 1.20-1.30 (m, 2H) : 
MS (+ve ESI) : 730 (M+H) + , 
MS (-ve ESI) : 728 (M-H)\ 

Example 28 - Preparation of C ompound 28 in table 3 - 2-tT3-«4-rf5-f2-IY2.3- 

30 difluorophenvnainino1-2 -oxoethvl)-lff-pvrazol-3-vI)amipol-auinazolin-7- 
vnoxv)propvnrethvl) amino1ethvl djhydrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(ter/-butyl) 

2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-lfl r -pyrazol-3-yl)amino]- 
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quinazolin-7-yl}oxy)propyl](ethyl)aminoJethyl phosphate (302 mg, 0.422 mmol) yielded 
compound 28 in table 3 (300 mg, 100 % yield) as a white solid : 

'H-NMR (DMSO <k) : 12.00 (s, 1H), 10.30 (s, 1H), 8.90 (d, 1H), 7.65-7.75 (m, 1H), 7.50- 
7.60 (m, 2H), 7. 10-7.25 (m, 2H), 6.70 (s, 1H), 4.35 (t, 2H), 4.20-4.30 (m, 2H), 3.90 (s, 2H), 
5 3.40-3.50 (m, 2H), 3.25-3.35 (m, 2H), 3.10-3.20 (m, 2H), 2.20-2.40 (M, 2H), 1.30 (t, 3H) : 
MS(+veESI):606(M+H) + , . 
MS (-ve ESI) : 604 (M-H)\ 
&(te>f-butyl)2-[[3-({4-[(5-{2-[(2,3^^ 

yl)amino]-quinazolin-7-yl}oxy)propyl](ethyl)amino]ethyl phosphate used as starting material 
10 was obtained as follows : 

a) 2-Amino-4-fluorobenzoic acid (15 g, 96 mmol) was dissolved in 2-methoxyethanol 
(97 ml). Formamidine acetate (20.13 g, 193.4 mmol) was added and the mixture heated to 
reflux for 18 hours. The reaction was cooled, concentrated and the residue stirred in aqueous 
ammonium hydroxide (0.01 N, 250 ml) for 1 hour. The suspension was filtered, washed with 
15 water and dried over phosphorus pentoxide to yield 7^fluoroquinazolin-4(3H)-one as an off- 
white solid (10.35 g, 65 % yield) : 

'H-NMR (DMSO ds) : 12.32 (br s, 1H), 8.19 (dd, 1H), 8.14 (s, 1H), 7.45 (dd, 1H), 7.39 (m 
1H) : 

MS (-ve ESD : 163 (M-H)", 
20 MS (+ve ESI) : 165 (M+H) + . 

b) Sodium hydride (14.6 g, 365 mmol) was added at 0 °C to a solution of 1,3-propariedioI 
(27.8 g, 365 mmol) in dimethylformamide (70 ml). 7-Fluoroquinazolin-4(3H)-one (10 g, 60.9 
mmol) was added portionwise and the reaction mixture heated at 60 °C, then at 1 10 °C for 3 
hours. The reaction was cooled to 0 °C, quenched with water (280 ml) and adjusted to pH 5.9. 
25 The resulting suspension was filtered, washed with water then ether and dried over 
phosphorus pentoxide to afford 7-(3-hydroxypropoxy)quinazolin-4(3H)-one as a white 
powder (12.41 g, 92 % yield) : 

'H-NMR (DMSO cfe) : 11.90 (br s, 1H), 8.04 (s, 1H), 8.00 (d, 1H), 7.10 (m, 2H), 4.17 (t, 2H), 
3.58 (t,2H), 1.92 (m,2H): 
30 MS(+veESI):221(M+H) + . 

c) 7-(3-hydroxypropoxy)quinazolin-4(3H)-one (10.5 g, 47.7 mmol) and thionyl chloride 
(100 ml, 137 mmol) were combined. Dimethylformamide (1 ml) was added and the reaction 
mixture heated to 85 °C for 1 hour. The mixture was cooled to room temperature, diluted with 



101092 



toluene and evaporated to dryness. This was repeated until all thionyl chloride was removed. 
The residue was dissolved in dichloromethane and washed with a saturated sodium 
bicarbonate solution. The aqueous layer was extracted with dichloromethane. The organics 
were combined, dried (magnesium sulphate) and concentrated to leave a yellow solid. 
5 Trituration with ether removed a less soluble impurity and the ether filtrate was concentrated 
to leave 4-chloro-7-(3-chloropropoxy)quinazoline as an off-white solid (8.5 g, 70 % yield) : 
'H-NMR (DMSO d 6 ) : 13.25 (br s, 1H), 8.34 (s, 1H), 8.06 (d, 1H), 7.17 (m, 2H), 4.21 (t, 2H), 
3.83 (t, 2H), 2.23 (m, 2H) : 
MS (+ve ESI) : 257, 259 (M+H) + . 
10 d) 4-chloro-7-(3-chloropropoxy)quinazoline (2.5 g, 9.72 mmol) and (3-amino-m- 
pyrazol-5-yl)acetic acid (1.37 g, 9.72 mmol) were combined in dimethylformamide (25 ml). 
A solution of 4M HC1 in dioxane (1.25 ml, 4.8 mmol) was added and the reaction heated to 
90 °C for 40 minutes. The solution was cooled to room temperature, diluted with water (250 
ml) and filtered through celite. The acidic solution was basified to pH 4.9 and the yellow 
15 powder filtered. (At pH 3, a red solid precipitated which was isolated, suspended in water and 
basified to pH 12. Careful adjustment back to pH 4.8 resulted in the precipitation of a yellow 
powder, which was combined with the first crop). The solid was washed with diethyl ether 
and dried over phosphorus pentoxide to yield (3-{[7-(3-chloropropoxy)quinazolin-4- 
yl]amino}-l#-pyrazol-5-yl)acetic acid as a pale orange solid (2.88 g, 82 % yield) : 
20 'H-NMR (DMSO ds) : 12.60 (br s, 2H), 10.78 (br s, 1H), 8.65 (s, 1H), 8.60 (d, 1H), 7.26 (d, 
1H), 7.22 (s, 1H), 6.67 (s, 1H), 4.28 (t, 2H), 3.83 (t, 2H), 3.67 (s, 2H), 2.24 (m, 2H) : 
MS (-ve ESI) : 360, 362 (M-H)\ 
MS (+ve ESI) : 362, 364 (M+H) + . . 

e) 2,3-difluoroaniline (1 . 15 g, 8.95 mmol) was added to a suspension of (3-{ [7-(3- 
25 chloropropoxy)quinazolin-4-yl]aminoM^-pyrazol-5-yl)acetic acid (2.70 g, 7.46 mmol) in 
pyridine (30 ml) and the reaction cooled to 0 °C. Phosphorous oxychloride (1.14 g, 7.46 
mmol) was added dropwise and the reaction stirred at 0 °C for 1 hour. The reaction was 
warmed to ambient temperature and more phosphorous oxychloride (0.5 ml) added. The 
reaction was stirred for 4.5 hours. The reaction mixture was diluted with ethyl acetate : ether 
30 (100 ml: 37 ml) and stirred for 18 hours. The precipitate was filtered, suspended in water and 
neutralised with ammonium hydroxide (7 %, 15 ml). The resultant yellow suspension was 
filtered, washed with water and dried (phosphorous pentoxide) to yield 2-(3-{[7-(3- 
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cMoropropoxy)quinazoHn^-yl]amino}-l^ 
. an orange powder (3.15 g, 89 % yield) : 

'H-NMR (DMSO dfi) : 10.64 (br s, 1H), 10.27 (s, 1H), 8.60 (s, 1H), 8.55 (d, 1H), 7.70 (m, 
1H), 7.20 (m, 6H), 6.68 (s, 1H), 4.27 (t, 2H), 3.83 (m, 4H), 2.25 (m, 2H) : 
5 MS (-ve ESI): 471, 473 (M-H)', 
MS (+ve ESI) : 473, 475 (M+H) + . 

f) 2<3-{[7-(3-chIoropropoxy)qiMnaz»lin^-yl]amino}-l/^pyrazol-5-yl)-A'-(2,3- 
difluorophenyl)acetamide (300 mg, 0.634 mmol), potassium iodide (210 mg, 1.27 ramol), 
dimethylamine (2 ml) and 2-(ethylamino)ethanol (226 mg, 2.54 mmol) were combined and 
10 heated to 50 °C for 72 hours. The reaction was diluted with dichloromethane (20 ml) and 
loaded onto a 40S silica biotage column. Elution with dichloromethane followed by increased 
polarity to dichloromethane : methanol (9:1), then dichloromethane: methanol: ammonia 
(9:1:0.8) yieldedi^(2,3-difluorophenyl)-2-{3-[(7-{3^emyl(2-hydroxyemyl)amino]propoxy}- s. 
quinazoIin-4-yl)amino]-l£r-pyrazol-5-yl }acetamide as a pale pink solid (181 mg v 54 % yield): -.0 
15 'H-NMR (DMSO ds) : 12.35 (s, 1H), 10.25 (s, 2H), 8.52 (s, 2H), 7.71 (m, 1H), 7.16 (m, 4H), . j 
6.78 (s, 1H), 4.33 (t, 1H), 4.17 (t, 2H), 3.84 (s, 2H), 3.43 (m, 2H), 2.60 (t, 2H), 2.49 (m, 4H), * 
1.88 (m,2H), 0.96 (t, 3H) : 
MS (-ve ESI) : 524 (M-H)-, 
MS (+ve ESI) : 526 (M+H) + . 
20 g) An analogous reaction to that described in example 6c, but starting with JV-(2,3- I 
difluorophenyl)-2-{3-[(7-{3-[emyl(2-hydroxyemyl)amino]propoxy}-quinazohn-4-yl)amino]- 
l«-pyrazol-5-yl}acetamide (372 mg, 0.71 mmol) yielded di(f<?rf-butyl) 2-[[3-({4-[(5-{2-[(2,3- 
difluorophenyl)amino]-2-oxoethyl }-lH-pyrazol-3-yl)amino]-quinazolin-7- 
yl}oxy)propyl](ethyl)amino]ethyl phosphate (304 mg, 60 % yield) as a pale yellow solid : 
25 ! H-NMR (DMSO d 6 ) : 12.30 (s, 1H), 10.20 (d, 2H), 8.60-8.70 (m, 2H), 7.70-7.80 (m, 1H), 
7.05-7.25 (m, 4H), 6.80 (br s, 1H), 4.20 (t, 2H), 3.80-3.90 (m, 4H), 2.60-2.70 (m, 4H), 2.40- 
2.50 (m, 2H), 1.80-1.90 (m, 2H), 1.40 (s, 18H), 0.95 (t, 3H) : 
MS (+veESI) : 718 (M+H) + , 
MS (-ve ESI) : 716 (M-H)". 

30 

Example 29 - Preparat ion of compound 29 in table 3 - 2-rr3-(l4-rf5-l2-f(2^- 
difluorophenvnaminn1-2-oxoethvll -lg-pvrazol-3..vl)amino1-quinazolin-7- 
yl>oxy)propvnasopropv namino1ethyl djhydrogen phosphate 



101092 



-88- "" ' " ' ~ ~ 

An analogous reaction to that described in example 1, but starting with di-^-butyl 2- 
[[3-({4-r(S-{24(23^fluorophenyl«^ 

7-yl}oxy)propyl](isopropyl)amino]ethyI phosphate (372 mg, 0.51 mmol) yielded compound 
29 in table 3 (342 mg, 92 % yield) as a pale yellow solid : 
5 'H-NMR (DMSO d 6 ) : 12.00 (s, 1H), 10.30 (s, 1H), 8.90 (s, 1H), 8.80 (d, 1H), 7.60-7.70 (m 
1H), 7.40-7.50 (m, 2H), 7.10-7.20 (m, 2H), 6.70 (s, 1H), 4.40 (t, 2H), 4.20-4.30 (m, 2H), 3.90 
(s, 2H), 3.70-3.80 (m, 1H), 3.40-3.50 (m, 2H), 3.20-3.30 (m, 2H), 2.30-2.40 (m, 2H), 1.35 (d, 
6H) : 

MS (+ve ESI) : 620 (M+H) + , 
10 MS(-veESI):618(M-H)\ 

di-^-butyl2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)aniino]-2^^ 

yyaminol-quinazoUn^-ylloxy^ropyljasopropy^aminoJethyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with 2- 
15 (isopropylamino)ethanol (262 mg, 2.54 mmol) yielded ^-(2,3-difluorophenyl)-2-{ 3-[(7-{3- 
risop ro pyl(2-hydroxyemyl)ami^ 

yl}acetamide as an off-white solid (182 mg, 53 % yield) : 

'H-NMR (DMSO d,) : 12.35 (s, 1H), 10.20 (s, 1H), 8.50 (s, 2H), 7.71 (m, 1H), 7.20 (m, 4H) 
6.78 (s, 1H), 4.29 (br s, 1H), 4.19 (t, 2H), 3.85 (s, 2H), 3.38 (dt, 2H), 2.88 (m, 1H), 2.55 (t, 
20 2H), 2.45 (t, 2H), 1.82 (m, 2H), 0.93 (d, 6H) : 
MS (-ve ESI) : 538 (M-H)\ 
MS (+ve ESI) : 540 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-(2 3- 

difluorophenyl)-2-f3-[(7-{3-[isopropyl(2-hydroxyethyl)amino] P ropoxy}-qmn M 
25 yDaminoJ-m-pyrazol-S-yDacetamide (414 mg, 0.77 mmol) yielded di-r^-butyl 2-[[3-({4- 

[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoemyl}-lff-pyrazoI-3-yl)^^ 
yl}oxy)propyl](isopropyl)amino]ethyl phosphate (374 mg, 67 % yield) as a white solid • 
'H-NMR (DMSO d,) : 12.40 (s, 1H), 10.20 (d, 2H), 8.50-8.60 (m, 2H), 7.60-7.80 (m, 1H) 
7.10-7.30 (m, 4H), 6.80 (br s, 1H), 4.15-4.25 (m, 2H), 3.80-3.90 (m, 4H), 2.85-3.00 (m, 1H) 
30 2.50-2.65 (m, 4H), 1.80-1.90 (m, 2H), 1.40 (s, 18H), 1.00 ( S , 3H), 0.98 (s, 3H) : 

MS (+ve ESI) : 732 (M+H) + , 

MS (-veESI) : 730 (M-H)\ 
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gxample 30 - Preparation nf comnnnnH 3Q j n table 3 - S.m-a4.T(S-(1-\p ^. 
dfluorophen y l)ammo1-2^^ 

3j}oxy)pro P vnaininol-3-m^ hvlbutvI Hihydrogen phosp hate 

An analogous reaction to that described in example 1, but starting with di-terf-butyl 3- 
5 {P-(W(5-{2-[(2,3-dm^^ 

7-yl}oxy)propyl]amino}-3-methylbutyl phosphate (490 mg, 0.67 mmol) yielded compound 
30 in table 3 (480 mg, 99 % yield) as a pale yellow dihydrochloride salt : 
'H-NMR (DMSO d,) : 12.00 (s, 1H), 10.35 (s, 1H), 9.20 (br s, 1H), 8.90 (s, 1H), 8.80 (d, 1H), 
7.72 (m, 1H), 7.50 (d, 2H), 7 AO (s, 1H), 7.20-7.30 (m, 2H), 6.70 (s, 1H), 4.30 (t, 2H), 3 90- 
10 4.00 (m, 2H), 3.85 (s, 2H), 3.10-3.20 (m, 2H), 2.20-2.30 (m, 2H), 2.00-2.10 (m, 2H), 1 40 (d 
6H): 

MS (+ve ESI) : 620 (M+H) + . 
MS (-ve ESI) : 618 (M-H)\ 
cfi-fm-butyl3-{[3-({4-[^^ 

15 yl)amino]quinazolin-7-yl}oxy)propyl3ainino}-3-methylbutyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with 3-amino-3- 
methylbutan-l-ol (655 mg, 6.36 mmol) yielded iV r -(2,3-difluorophenyl)-2-{3-[(7-{3-[(3- 
hydroxy-U-dimethyipropyl)^ 

20 yl}acetamide as an off-white solid (450 mg, 39% yield): 

'H-NMR (DMSO ds) : 12.40 (s, 1H), 10.20 (br s, 2H), 8.60-8.70 (m, 2H), 7.70-7.80 (m, 1H), 

7.25-7.35 (m, 4H), 6.80 (br s, 1H), 4.20 (t, 2H), 3.90 (s, 2H), 3.60 (t, 2H), 2.70 (t, 2H), 1.90-' 

2.00 (m, 2H), 1.50 (t, 2H), 1.00 (s, 6H) : 

MS (+ve ESI) : 540 (M+H) + , 
25 MS(-veESD:538(M-H)-. 

b) An analogous reaction to that described in example 6c, but starting with N-(2 3- 

cufluorophenyl)-2- { 3-[(7-{3-r^ 

yl)amino]-m-pyrazol-5-yl}acetamide (212 mg, 0.38 mmol) yielded di-^-butyl 3-{[3-({4- 

[(5-{2-[(2,3-difluorophenyl)annno]-2-oxoemyl}-l//-p yr azol-3-y^^ 
30 yl}oxy) P ropyl]amino}-3-methylbutyl phosphate (204 mg, 72 % yield) as a pale yellow solid • 

H-NMR (DMSO d*) : 12.40 (s, 1H), 10.20 (d, 2H), 8.50-8.60 (m, 2H), 7.65-7.75 (m, 1H) 
7.20-7.30 (m, 4H), 6.80 (s, 1H), 4.30 (t, 2H), 3.90-4.00 (m, 2H), 3.85 (s, 2H), 2.70-2.80 (m 
2H), 1.90-2.00 (m, 2H), 1.60-1.70 (m, 2H), 1.40 (s, 18H), 1.10 (s, 6H) : 
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MS (+ve ESI) : 732 (M+H) + , 
MS (-ve ESI) : 730 (M-H)\ 

Example 31 - Preparation of Compound 31 in table 3 - 2-f (2S)-l-r3-(i4.r(5-{2-r(2.3- 
5 difluorophenvl)amino1-2-oxoethvl>-lg-pyrazoI-3-vl)amino1-auinazoIin-7- 
vlloxv')propvnpvrrolidin-2-vllethYl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(f erf-butyl) 
2-{(2.S>l-[3-({4-[(5-{2-[(23-difluoroph 

quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}ethyl phosphate (204 mg, 0.27 mmol) yielded 
10 compound 31 in table 3 (198 mg, 97 % yield) as a pale yellow dihydrochloride salt : 

'H-NMR (DMSO d*) : 12.00 (s, 1H), 10.80 (s, 1H), 10.50 (s, 1H), 8.95 (s, 1H), 8.80 (d, 1H), 
7.60-7.80 (m, 1H), 7.50 (d, 1H), 7.40 (s, 1H), 7.20-7.30 (m, 2H), 6.70 (s, 1H), 4.35 (t, 2H), 
3.90-4.00 (m, 1H), 3.85 (s, 2H), 3.60-3.70 (m, 1H), 3.30-3.50 (m, 2H), 3.00-3.25 (m, 2H), 
2.20-2.40 (m, 4H), 1.90-2.10 (m, 3H), 1.70-1.80 (m, 1H) : 
15 MS(+veESI):632(M+H) + , 
MS (-ve ESI) : 630 (M-H)". 

di(/er/-butyl)2-{(25)-l-[3-({4-[(5-{2-[(23-difluorophenyl)annno]-2-oxoethyl}-lH-pyrazol- 
3-yl)aniino]-quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}ethyl phosphate used as starting 
material was obtained as follows : 
20 a) An analogous reaction to that described in example 28f), but starting with (2S)-2-(2- 
hydroxyethyDpyrroUdine (731 mg, 6.36 mmol) yielded Ar-(2,3-difiuorophenyl)-2-{ 3-[(7-{ 3- 
[(2^-2-(2-hydroxyemyl)pyrrolidin-l-yl]propoxy}^^ 
yljacetamide as a white solid (260 mg, 22 % yield) : 

'H-NMR (DMSO dg) : 12.30 (s, 1H), 10.20 (s, 2H), 8.40-8.70 (m, 2H), 7.70-7.80 (m, 1H), 
25 7.10-7.30 (m, 4H), 6.80 (br s, 1H), 4.30-4.50 (m, lEt), 4.20 (t, 2H), 3.80-3.90 (m, 2H), 3.30- 

3.50 (m, 2H), 3.10-3.20 (m, 1H), 2.90-3.00 (m. 1H), 2.30-2.40 (m, 1H), 2.10-2.20 (m, 1H), 

1.90-2.00 (m, 1H), 1.75-1.85 (m, 3H), 1.68 (m, 1H), 1.50-1.60 (m, 2H), 1.30-1.40 (m, 2H) : 

MS (+ve ESI) : 520 (M+H) + , 

MS (-ve ESI) : 550 (M-H)'. 
30 b) An analogous reaction to that described in example 6c, but starting with iy-(2,3- 

difluorophenyl)-2-{3-[(7-{3-[(25)-2-(2-hyd^oxyethyl)pyn:ohdin-l-yl]propoxy}-quinazolin-4- 

yl)amino]-lff-pyrazol-5-yl}acetamide (212 mg, 0.38 mmol) yielded di(terr-butyl) 2-{(25)-l- 
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[3-({4-[(5-{2-[(23^fluorophenyl)aminoJ-2-oxoethyl}-lH-pyrazol-3-yl)amino]-quinazoUn- 
7-yl}oxy)propyl]pyrrolidin-2-yl}ethyl phosphate (204 mg, 72 % yield) as a pale yellow solid 
'H-NMR (DMSO d* 373K) : 12.00 (s, 1H), 9.90 (s, 2H), 9.80 (s, 1H), 8.50 (s, 1H), 8.40 (d, 
1H), 7.70-7.80 (m, 1H), 7.20-7.30 (m, 4H), 6.70 (br s, 1H), 4.30 (t, 2H), 3.90-4.00 (m, 2H), 
5 3.80 (s,2H), 3.00-3.10 (m, 1H), 2.40-2.50 (m, 1H), 2.20-2.30 (m, 1H), 1.80-2.00 (m, 4H), 
1.70-1.80 (m, 2H), 1.62 (m, 1H), 1.40-1.50 (m, 1H), 1.40 (s, 18H), 0.90-1.00 (m, 1H) : 

MS (+ve ESI) : 742 (M+H) + , 

MS (-ve ESI) : 740 (M-H)". 

10 Example 32 - Preparation of Compo und 32 in tahle 3 - l(2^-l.r3-ff4-rrs.{2-f( 2^. 
difluorophenvnamino1-2.» xoethvll-lg-Dvrazol-3-Y]^aininol-auin a 7 : nlin.7. 
vlloxv)pronvl|pyr roIidin-2-vllmethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(r<?rt-butyl) 

{(2/?)-l-[3-({4-[(5-{2-[(23-difluorophenyl)amino]-2-oxoethyl}-l/^pyrazol-3-yl)amino]- 
15 quinazolin-7-yl}oxy)propy]]pyrrolidin-2-yl}methyl phosphate (355 mg, 0.49 mmol) yielded 
compound 32 in table 3 (355 mg, 100 % yield) as a pale yellow dihydrochloride salt (as the 
dihydrate) : 

'H-NMR (DMSO <k) : 12.00 (br s, 1H), 10.40 (s, 1H), 8.93 (s, 1H), 8.82 (d, 1H), 7.68 (m, 
1H), 7.40-7.50 (m, 2H), 7.15-7.25 (m, 2H), 6.75 (s, 1H), 4.35 (t, 2H), 4.10-4.30 (m, 1H), 3.92 
20 (s, 2H), 3.81 (m, 1H), 3.55-3.70 (m, 2H), 3.27 (m, 1H), 3.18 (m, 1H), 2.10-2.35 (m, 4H), 
1.85-2.10 (m, 3H), 1.75-1.85 (m, 1H) : . , 

MS (+ve ESI) : 618 (M+H) + . 

di(terr-butyl){(2/?>l-[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-l^-p^ 
yl)amino]-quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate used as starting 
25 material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with D-proIinol 
(257 mg, 2.54 mmol) yielded iV-(2,3-difluorophenyl)-2-{ 3-[(7-{3-[(2/?)-2- 
(hycfroxymemyl)pyrrohdin-l^ 
yl }acetamide as a pink solid (206 mg, 60 % yield) : 
30 'H-NMR (DMSO : 11.60 (br s, 7H), 10.25 (s, 1H), 8.52 (m, 2H), 7.75 (m, 1H), 7.16 (m, 
4H), 6.67 (s, 1H), 4.22 (t, 2H), 3.84 (s, 2H), 3.50 (d, 2H), 3.35 (m, 1H), 3.28 (m, 1H), 3.07 
(m, 1H), 2.86 (m, 1H), 2.72 (m, 1H), 2.05 (m, 2H), 1.95 (m, 1H), 1.60-1.90 (m, 4H) : 
MS (-ve ESI) : 536 (M-H)\ 
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MS (+ve ESI) : 538 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-(2,3- 
difluorophenyl)-2-{3-[(7-{3-[(2rt)-2-(hydroxym 

yl)amino]-l//-pyrazol-5-yl}acetamide (437 mg, 0.81 mmol) yielded di(*erf-butyl) {(2i?)-l-[3- 
5 ({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoe%^ 

yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (355 mg, 60 % yield) as a pale yellow solid : 
'H-NMR (DMSO ds) : 12.30 (br s, 1H), 10.20 (s, 2H), 8.50 (s, 2H), 7.68 (m, 1H), 7.10-7.20 
(m, 4H), 6.78 (br s, 1H), 4.15 (t, 2H), 3.80 (m, 3H), 3.65 (m, 1H), 3.10 (m, 1H), 2.93 (m, 1H), 
2.64 (m, 1H), 2.19 (m, 1H), 1.80-1.95 (m, 3H), 1.68 (m, 2H), 1.60 (m, 1H), 1.33 (s, 18H) : 
10 MS(-veESI):728(M-H)-, 
MS (+ve ESI) : 730 (M+H) + . 

Example 33 - Pr eparation of compound 33 in table 3 - 2-rr3-a4-r(5-l2-r(2.3- 
difluorophenvnamino1-2-oxoethvll-Lf/-pvrazol-3-vnamino1-auinazolin-7- 
15 vl>oxv)pro pvn(propvnaminolethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-te/*-butyl 2- 
[[3-({4-[(5-{2-[(2,3-ciifluorophenyl)anrino] 

7-yl}oxy)propyl](propyl)amino]ethyl phosphate (271 mg, 0.37 mmol) yielded compound 33 

in table 3 (266 mg, 98 % yield) as the dihydrochloride salt : 
20 'H-NMR (DMSO de.) : 12.02 (br s, 1H), 10.40 (s, 1H), 9.95 (s, 1H), 9.85 (s, 1H), 7.70 (s, 1H), 

7147 (m, 2H), 7.20 (m, 2H), 6.73 (s, 1H), 4.23-4.37 (m, 4H), 3.92 (s, 2H), 3.43 (m, 2H), 3.32 

(m, 2H), 3.13 (m, 2H), 2.28 (m, 2H), 1.76 (m, 2H), 0.95 (t, 3H) : 

MS (+ve ESI) : 618.4 (M+H) + , 

MS (-ve ESI) : 620.4 (M-H)\ 
25 di-tert-butyl 2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl }-l#-pyrazol-3- 

yI)amino]-quinazolin-7-yl}oxy)propyl](propyI)amino]ethyl phosphate used as starting 

material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with 2-(n- 

propylamino)ethanol (262 mg, 2.54 mmol) yielded A^-(2,3-difluorophenyl)-2-(3-[(7-{3-[(2- 

30 hydroxyethyl)(propyl)amino]propoxy }-quinazolin-4-yl)amino]-m-pyrazol-5-yl }acetamide as 
a pink solid (168 mg, 49 % yield) : 
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lH -^<SMSOd<0:1235( S ^ 

6.78 (s, 1H), 4.30 (t, 1H), 4.17 (t, 2H), 3.85 (s, 2H), 3.43 (m, 2H), 2.59 (t, 2H), 2.49 (m, 2H) ' 
2.39 (t, 2H), 1.87 (m, 2H), 1.39 (m, 2H), 0:82 (t, 3H) : 
MS (-ve ESI) : 538 (M-H)-, 

5 MS(+veESI):540(M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-{23~ 
difluorophenyl)-2-{3-[(7-{3^ 

yl)aimno]-lJ7-pyra2ol-5-yl}acetarnide (690 mg, 1.28 mmol) yielded di-^-butyl 2-[[3-({4- 
[(5-{2-[(2 > 3-difluorophenyl)annno]-2-oxoethyl}-m-py r a Z0 l.3-^^^ 
10 yl}oxy)propyl](propyl)amino]eth y l phosphate (271 mg, 29 % yield) as a pale yellow solid • 
MS (-ve ESI) : 730 (M-H)\ 

MS (+veESD : 732 (M+H) + . 



Example 34 - Preparation of com pound 34 in table 3 - 2-iT3.ff4.rr5-f 2-1^3. 
15 d *fl"<>™P"enYl)amino1^ 

£l}QXY)pro P vn(butvnamin o1ethvl dihy^rpgen phosp hate 

An analogous reaction to that described in example 1, but starting with di( te rr-butyl) 
2-[[3-({4-[(5-{2-[(2,3-difluorophenyl)^ 

quina2olin-7-yl}oxy)propyl](butyl)amino]ethyl phosphate (400 mg, 0.54 mmol) yielded 
20 compound 34 in table 3 (360 mg, 95 % yield) as a pale yellow dihydrochloride salt ■ 

H-NMR CDMSO d,) : 12.00 (s, 1H), 10.34 (s, 1H), 8.93 (s, 1H), 8.85 (d, 1H), 7.68 (m, 1H) 
7.47 (d, 1H), 7.44 (s, 1H), 7.20 (m, 2H), 6.74 (s, 1H), 4.33 (t, 2H), 4.28 (m, 2H), 3.93 (s, 2H) 
3.44 (m, 2H), 3.36 (m, 2H), 3.16 (m, 2H), 2.30 (m, 2H), 1.71 (m, 2H), 1.34 (m, 2H), 0.93 (t, ' 
3H) : 

25 MS (+ve ESI) : 634 (M+H) + . 

di^-butyO^P-a^KS-f^K^-difluoropheny^ 

yI)amino]- q uinazoIin-7-yl}oxy)propyl](butyl)amino]ethyl phosphate used as starting material 
was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with 2-(«- 
30 butylamino)ethanol (891 mg, 7.61 mmol) yielded ^(2,3-difluorophenyl)-2-{3-[(7-{3-[(2- 
hyd*oxyemyl)(butyl)^^ 
a pale yellow solid (625 mg, 45 % yield) : 
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'H-NMR (DMSO dfi) : 12.65(s, 1H), 12.32 (s, 1H), 10.17 (m, 2H), 8.52 (m, 2H), 7.72 (m, 
1H), 7.05-7.30 (m, 4H), 6.78 (br s, 1H), 4.30 (m, 1H), 4.20 (t, 2H), 3.85 (br s, 2H), 3.44 (m, 
2H), 2.63 (m, 2H), 2.54 (m, 2H), 2.45 (m, 2H), 1.90 (m, 2H), 1.38 (m, 2H), 1.26 (m, 2H), 
0.84 (t, 3H) : 
5 MS(+veESI):554(M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with iV-(2,3- 
difluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(butyl)amino]propoxy}-quinazolin-4- 
yl)amino]-lif-pyrazol-5-yl}acetamide (605 mg, 1.09 mmol) yielded di(tert-butyl) 2-[[3-({4- 
[(5-{2-[(23-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3-yl)amino]-quinazolin-7- 
10 yl}oxy)propyl](butyl)amino]ethyl phosphate (400 mg, 50 % yield) as a pale yellow solid : 
'H-NMR (CDC1 3 ) : 12.80 (br s, 1H), 9.47 (br s, 1H), 9.40 (br s, 1H), 8.72 (s, 1H), 8.13 (d, 
1H), 8.05 (m, 1H), 7.22 (s, 1H), 7.18 (d, 1H), 7.03 (m, 1H), 6.86 (m, 1H), 6.15 (br s, 1H), 
4.15 (t, 2H), 4.00 (q, 2H), 3.83 (s, 2H), 2.73 (t, 2H), 2.64 (t, 2H), 2.47 (t, 2H), 1.93 (m, 2H), 
1.48 (s, 18H), 1.44 (m, 2H), 1.29 (m, 2H), 0.89 (t, 3H) : 
15 MS(+veESI):746(M+H) + . 

Example 35 - Preparation of compound 35 in table 3 - 2-lcvclopentvir3-ff4-r(S-f2-r(2.3- 
difluorophenvnam mo1-2-oxoethvl>-lg-pvrazol-3-vDamino1-auinazolin-7- 
vPoxytor opvllaminoTethvl dihydrogen phosphate 

20 An analogous reaction to that described in example 1, but starting with di-fm-butyl 2- 

{cyclopentyl[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-m-pyrazol-3-yl)amino]- 
quinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (405 mg, 0.53 mmol) yielded compound 
35 in table 3 (388 mg, 100 % yield) as a pale yellow dihydrochloride salt : 
'H-NMR (DMSO dg) : 12.00 (s, 1H), 10.33 (s, 1H), 8.93 (s, 1H), 8.83 (d, 1H), 7.69 (m, 1H), 

25 7.49 (d, 1H), 7.41 (s, 1H), 7.20 (m, 2H), 6.74 (s, 1H), 4.32 (t, 2H), 4.29 (m, 2H), 3.93 (s, 2H), 
3.77 (m, 1H), 3.46 (m, 2H), 3.35 (m, 2H), 2.31 (m, 2H), 2.08 (m, 2H), 1.83 (m, 2H), 1.74 (m, 
2H), 1.57 (m, 2H) : 
MS (+ve ESI) : 646 (M+H) + . 

di-fe/t-butyl2-{cycIopentyl[3-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-l^- 
30 pyrazol-3-yl)amino]-quinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with 2- 
(cyclopentylamino)ethanol (1.00 g, 7.75 mmol) yielded iV-(2,3-difluorophenyl)-2-{3-[(7-{3- 
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[cyclopentyl(2-hydroxyethyl)anuno]propoxy}-quinazoUn^-yl)amino]-lH-pyrazol-5- 
yl}acetamide as a pale yellow solid (533 mg, 37 % yield) : 

'H-NMR (DMSO d 6 ) : 12.66 (s, 1H), 12.30 (s, 1H), 10.16 (m, 2H), 8.52 (m, 2H), 7.72 (m, 
1H), 7.06-7.40 (m, 4H), 6.80 (s, 1H), 432 (m, 1H), 4.19 (t, 2H), 3.85 (br s, 2H), 3.43 (m, 2H), 
5 3.06 (m, 1H), 2.66 (m, 2H), 2.56 (m, 2H), 1.90 (m, 2H), 1.73 (m, 2H), 1.58 (m, 2H), 1.48 (m, 
2H), 1.32 (m, 2H) : 
MS (+ve ESI) : 566 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
[cyclopentyl(2-hydroxyethyl)amin^ 

10 (2,3-difluorophenyl)acetamide (482 mg, 0.85 mmol) yielded di-terf-butyl 2-{cyclopentyl[3- 
({4-[(5-{2-[(2,3-difluorophenyl)annno]-2-oxoemyl}-li?-pyrazol-3-yl)anuno]-qum 
yl }oxy)propyl]amino}ethyI phosphate (41 1 mg, 64 % yield) as a pale yellow solid : 
'H-NMR (CDC1 3 ) : 12.70 (br s), 1H), 9.35 (m, 2H), 8.71 (s, 1H), 8.05 (m, 2H), 7.20 (s, 1H), 
7.12 (d, 1H), 7.01 (m, 1H), 6.86 (m, 1H), 6.17 (br s), 1H), 4.11 (t, 2H), 3.98 (q, 2H), 3.83 (s, 

15 2H), 3.08 (m, 1H), 2.80 (t, 2H), 2.72 (t, 2H), 1.95 (m, 2H), 1.78 (m, 2H), 1.69 (m, 2H), 1.62 
(m, 2H), 1.50 (s, 18H), 1.35 (m, 2H) : 
MS (+ve ESI) : 758 (M+H) + . 

Example 36 - Pr eparation of Compound 36 in table 3 - K2SVl-r3-tt4-r(5-f2-rf2.3- 
20 difluorophenvnamino1 -2-oxoethvl)-ljy-pvrazol-3-vnamino1-auinazoIin-7- 
vI)oxv)propvl1pvrrolidi n-2-vllmethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(terf-butyl) 
{(2S)-l-[3-({4-[(5-{2-[(2,3-cttfluoropheny0 

quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (425 mg, 0.58 mmol) yielded 

25 compound 36 in table 3 (400 mg, 99 % yield) as an off-white solid : 

'H-NMR (DMSO dfi) : 12.00 (s, 1H), 10.35 (s, 1H), 8.94 (s, 1H), 8.85 (d, 1H), 7.67 (m, 1H), 
7.47 (d, 1H), 7.43 (s, 1H), 7.20 (m, 2H), 6.74 (s, 1H), 4.34 (t, 2H), 4.15-4.32 (m, 2H), 3.92 (s, 
2H), 3.78 (m, 1H), 3.52-3.72 (m, 2H), 3.30 (m, 1H), 3.19 (m, 1H), 2.24-2.42 (m, 2H), 2.20 
(m, 1H), 2.02 (m, 1H), 1 .96 (m, 1H), 1.82 (m, 1H) : 

30 MS(+veESI):618(M+H) + . 

m(tert-butyl){(2^-l-[3-({4-[(5-{2-[(2,3-difluorophenyl)annno]-2-oxoethyl}-m-py^ 
yl)amino]-quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate used as starting 
material was obtained as follows : 
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a) An analogous reaction to that described in example 28f), but starting with L-proIinoI 
(770 mg, 7.62 mmol) yielded //-(2,3-difluorophenyl)-2- {3-[(7-{ 3-[(2,S).2- 

(hydroxymethyl)pyrrolidin-l-yl]propoxy}-quinazolin-4-yl)amino]-lif.pyrazol-5- 
yl}acetamide as a pale yellow solid (547 mg, 40 % yield) : 

5 'H-NMR (DMSO d 6 ) : 12.66 (s, IK), 12.35 (s, IK), 10.20 (m, 2H), 8.51 (m, 2H), 7.72 (m, 
1H), 7.20 (m, 4H), 6.77 (br s, 1H), 4.21 (t, 2H), 3.81 (br s, 2H), 3.47 (m, 1H), 2.90-3.42 (m, 
6H), 2.05 (m, 2H), 1.90 (m, 1H), 1.72 (m, 2H), 1.62 (m, 1H) : 
MS (+ve ESI) : 538 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with iV-(2,3- 
10 difluorophenyl)-2-{3-[(7-{3-[(2^^ 

yl)amino]-l^-pyrazol-5-yI}acetamide (485 mg, 0.90 mmol) yielded di(ferf-butyl) {(25)-l-[3- 

({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3-yl)anuno]-quinazolin-7- 
yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (430 mg, 65 % yield) as a pale yellow solid : 
'H-NMR (CDC1 3 ) : 12.70 (br s, 1H), 9.52 (br s, 1H), 9.37 (br s, 1H), 8.10 (s, 1H), 8.06 (m, 
15 IK), 7.18 (s, 1H), 7.11 (d, 1H), 7.02 (m, 1H), 6.85 (m, 1H), 6.22 (br s, 1H), 4.12 (m, 2H), 
3.92 (m, 1H), 3.84 (s, 2H), 3.68 (m, 1H), 3.12 (m, 1H), 2.97 (m, 1H), 2.73 (m, IK), 2.48 (m, 
1H), 2.25 (q, 1H), 1.85-2.05 (m, 3H), 1.55-1.85 (m, 3H), 1.45 (s, 18H) : 
MS (+veESI) : 730 (M+H) + . 

20 Example 37 - Preparatio n of Compound 37 in tahle 3 - t (2S^UT3.(14-r(5^2-U2i. 
fluorophenyDaminol^-oxoethvlM y-pyrazol-S-vDaniinol-aiiina^nlii..?- 
yl>OXv)Drnnvnn Y rrAlidin-2.vnnift thvl dihvdrn^en phosphate 

An analogous reaction to that described in example 1, but starting with di(terf-butyl) 
{(25)-l-[3-({4-[(5-{2-[(3-fluorophenyl)anuno]-2-oxoemyl}-l^pyrazol-3-yl)amino]- 

25 quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (654 mg, 0.92 mmol) yielded 
compound 37 in table 3 (596 mg, 97 % yield) as an off-white dihydrochloride salt : 
'H-NMR (DMSO d*) : 11.95 (s, IK), 10.73 (s, IK), 8.94 (s, IK), 8.82 (d, IK), 7.65 (d, 1H), 
7.46 (d, IK), 7.38 (m, 3H), 6.90 (m, IK), 6.74 (s, IK), 4.32 (t, 2H), 4.21 (m, 2H), 3.85 (s, 
2H), 3.78 (m, IK), 3.64 (m, 2H), 3.29 (m, 1H), 3.19 (q, 1H), 2.31 (m, 3H), 2.20 (m, IK), 2.00 

30 (m, 3H), 1.81 (m, IK) : 

MS (+veESI) : 599.8 (M+H) + . 



101092 



- r97- 

di(rm-butyl){(25)-l-[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-m-pyra2 
yl)amino]-quinazolin-7-yl }oxy)propyl]pyrrolidin-2-yl }methyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 28f), but starting with L-prolinol 
5 (0.89 ml, 8.80 mmol) and 2-(3-{ [7-(4-chloropropoxy)quinazolin-4-yl]amino }-ltf-pyrazol-5- 
yl)-iV-(3-fluorophenyl)acetamide (1.00 g, 2.20 mmol) yielded iV-(3-fJuorophenyl)-2-{3-[(7- 
{3-[(2^-2<hydroxymethyl)pyrrolidin-l-y^^ 
yl}acetamide as a cream solid (795 mg, 70 % yield) : 

^-NMR (DMSO d 6 ) : 12.35 (m, 1H), 10.42 (s, 1H), 10.19 (m, 1H), 8.50 (s, 2H), 7.63 (d, 
10 1H), 7.35 (m, 2H), 7.16 (m, 2H), 6.90 (t, 1H), 6.73 (m, 1H), 4.28 (t, 1H), 4.18 (t, 2H), 3.73 (s, 
2H), 3.40 (m, 1H), 3.20 (m, 1H), 3.07 (m, 1H), 2.97 (m, 1H), 2.43 (m, 2H), 2.15 (q, 1H), 1.94 
(m, 2H), 1.81 (m, 1H), 1.64 (m, 2H), 1.55 (m, 1H) : 
MS (+ve ESI) : 520.1 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-(3- 
15 fluorophenyl)-2-{3-[(7-{3-[(2^2Khydroxymemyl)pyrroUdin-l-yl] 

yl)amino]-liy-pyrazoI-5-yl}acetamide (730 xng, 1.41 mmol) yielded di(tert-butyl) {(2S)-l-[3- 
({4-[(5-{24(3-fluorophenyl)anrino]-2K>xoe^ 

yl}oxy)propyl]pyrroUdin-2-yl}methyl phosphate (654 mg, 65 % yield) as a pale yellow solid 
which was used in the next step without further characterisation. 

20 

Example 38 - Preparation of compound 38 in table 3 - 2-lcvclopentvir3-a4-r(5-f2-f^- 
fluorophenvnaiiMnol-2-ovoethvl)-l/y-n vrazol.3-vnamino1-auinazolin-7- 
yl}oxv)propvnammole thvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-terf-butyl 2- 
25 {cyclopentyl[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoemyl}.lH-pyrazol-3-yl)aim 

quinazolin-7-yl}oxy)propyl]amino}ethyl phosphate (572 mg, 0.77 mmol) yielded compound 
38 in table 3 (568 mg, 100 % yield) : 

'H-NMR (DMSO d*) : 11.95 (s, 1H), 10.73 (s, 1H), 8.94 (s, 1H), 8.82 (d, 1H), 7.65 (d, 1H), 
7.48 (d, 1H), 7.38 (m, 3H), 6.89 (m, 1H), 6.75 (s, 1H), 4.30 (m, 4H), 3.85 (s, 2H), 3.78 (t, 
30 1H), 3.47 (m, 2H), 3.37 (m, 2H), 2.60 (m, 2H), 2.08 (m, 2H), 1.78 (m, 4H), 1.56 (m, 2H) : 
MS (+veESI) : 628.4 (M+H) + . 
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di-^butyI2-{cyclopentyl[3K{4-[(5-{2-[(3-fluorophenyI)amino]-2-oxoethyl}-li^-pyrazol-3 
yl)amino]-quinazolin-7-yl}oxy)propyl]amino}ethyl phosphate used as starting material was 
obtained as follows : 

a) An analogous reaction to that described in example 37a), but starting with 2- 
5 (cyclopentylamino)ethanol (1.13 ml, 8.80 mmol) yielded 2-{3-[(7-{3-[cyclopentyl(2- 

hydroxyethyl)anuno]propoxy}-quinazofo^ 
fluorophenyl)acetamide as a cream solid (620 mg, 51 % yield) : 

'H-NMR (DMSO de) : 12.31 (m, 1H), 10.39 (s, 1H), 10.16 (m, 1H), 8.50 (s, 2H), 7.62 (d, 
1H), 7.35 (m, 2H), 7.16 (m, 2H), 6.90 (t, 1H), 6.78 (m, 1H), 4.29 (m, 1H), 4.16 (t, 2H), 3.74 
10 (s, 2H), 3.40 (m, 2H), 3.05 (t, 1H), 2.66 (t, 2H), 2.54 (obs m, 2H), 1.86 (t, 2H), 1.72 (m, 2H), 
1.54 (m, 2H), 1.45 (m, 2H), 1.31 (m, 2H) : 
MS (+veESI) : 548.1 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with 2-{3-[(7-{3- 
[cyclopentyl(2-hydroxyemyl)anrino]propoxy}-qmnazolin^yl)amino]-lH-pyrazol-5-yl}-?/- 

15 (3-fluorophenyl)acetamide (580 mg, 1.06 mmol) yielded di-ter/-butyl 2-{cyclopentyl[3-({4- 
[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-l^-pyrazol-3-yl)amino]-quinazolin-7- 
yl}oxy)propyl]amino}ethyl phosphate (572 mg, 72 % yield) as a pale yellow solid which was 
used in the next step without further characterisation. 

20 Example 39 ■ Preparation of Compound 39 in table 3 - 2-rr3-a4-r(5-T2-rf3- 
fluorophenvnami no1.2-oxoethvn-lg-pvrazol-3-vnamino1-auinazolin-7- 
vl}oxv)propvlKethvl)amino1ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(f<?/-f-butyl) 
2-[[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxo 
25 yl}oxy)propyl](ethyl)amino]ethyl phosphate (539 mg, 0.77 mmol) yielded compound 39 in 
table 3 (504 mg, 99 % yield) as a pale yellow dihydrochloride salt: 

'H-NMR (DMSO cfc) : 11.98 (s, 1H), 10.79 (s, 1H), 8.93 (s, 1H), 8.83 (d, 1H), 7.65 (d, 1H), 
7.47 (d, 1H), 7.38 (m, 3H), 6.89 (t, 1H), 6.74 (s, 1H), 4.32 (t, 2H), 4.28 (m, 2H), 3.85 (s, 2H), 
3.42 (m, 2H), 3.34 (m, 2H), 3.27 (q, 2H), 2.29 (m, 2H), 1.28 (t, 3H) : 
30 MS (+ve ESI): 587.8 (M+H) + . 

di(^-butyl)2-[[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-l^-pyrazol-3-yl)amino]- 
quinazolin-7-yl}oxy)propyl](emyl)amino]ethyl phosphate used as starting material was 
obtained as follows : 
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a) An analogous reaction to that described in example 37a), but starting with N~ 
(ethylamino)ethanol (1.07 ml, 11.0 mmol) yielded W-(3-fluorophenyl)-2-{3-[(7-{3-[ethyl(2- 
hydroxyemyl)amino]propoxy}-quinazolin^-yl^ as a 

yellow solid (660 mg, 59 % yield) : 
5 ! H-NMR (DMSO ds) : 12.31 (m, 1H), 10.39 (s, 1H), 10.15 (m, 1H), 8.51 (s, 2H), 7.62 (d, 
1H), 7.35 (m, 2H), 7.16 (m, 2H), 6.90 (t, 1H), 6.78 (m, 1H), 4.29 (m, 1H), 4.20 (t, 2H), 3.76 
(s, 2H), 3.45 (m, 2H), 3.30 (m, 4H), 2.61 (t, 2H), 1 .89 (t, 2H), 0.95 (t, 3H) : 
MS (+ve ESI) : 508.4 (M+H) + . 

b) An analogous reaction to that described in example 6c, but starting with N-(3- 
10 fluorophenyl)-2-{3-K7-{3-[ethyl^ 

m-pyrazol-5-yl}acetamide (620 mg, 1.22 mmol) yielded di(tert-butyl) 2-[[3-({4-[(5-{2-[(3- 

fluorophenyl)amino]-2-oxoethyl}-l//-pyrazol-3-yl)amino]-quinazolin-7- 

yl }oxy)propyl](ethyl)amino]ethyl phosphate (539 mg, 63 % yield) as a pale yellow solid 

which was used in the next step without further characterisation. 

Example 40 - Preparation of comn mmd 40 in table 3 - 2-fr3-«4-IY5-f2-IY3. 
fluorophenvl) a mino1-2.oxo«thvll-lg- P vra zol-3-Y»aniino1 q uinazolin.7- 
Yl}oxv)propvnaminol.2- methvlpropvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di-fetf-butyl 2- 

20 {[3<{4-[(5-{2-[(3-fluorophenyl)amino]-2^ 

yl}oxy)propyl]amino}-2-methylpropyl phosphate (247 mg, 0.35 mmol) yielded compound 40 
in table 3 (235 mg, 100 % yield) as a pale yellow dihydrochloride salt: 
'H-NMR (DMSO d*) : 11.98 (s, 1H), 10.76 (s, 1H), 8.94 (s, 1H), 8.83 (d, 1H), 7.65 (d, 1H), 
7.48 (d, 1H), 7.37 (m, 3H), 6.89 (t, 1H), 6.75 (s, 1H), 4.35 (t, 2H), 4.00 (q, 2H), 3.85 (s, 2H), 

25 3.11 (m, 2H), 2.26 (m, 2H), 2.05 (t, 2H), 1 .35 (s, 6H) : 
MS (+ve ESI) : 601 .8 (M+H) + . 

di-ter?-butyl2-{[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3- 
yl)amino]quina Z olin-7-yl}oxy)propyl]amino}-2-methylpropyl phosphate used as starting 
material was obtained as follows : 

30 a) An analogous reaction to that described in example 37a), but starting with 3-amino-3- 
methylbutan-l-ol (1.15 ml, 11.0 mmol) yielded iV-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxy- 
l,l-dime%lethyl)amino]propoxy}quin^^ ^ a 

pale yellow solid (310 mg, 27 % yield) : 
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^-NMR (DMSO du) : 12.31 (m, 1H), 10.40 (m, 1H), 8.50 (m, 2H), 7.62 (d, 1H), 7.35 (m, 
2H), 7.11 (m, 2H), 6.89 (t, 1H), 6.56 (m, 1H), 4.18 (t, 2H), 3.71 (s, 2H), 3.52 (t, 2H), 2.65 (t, 
2H), 1.86 (m, 2H), 1.52 (t, 2H), 1.04 (s, 6H) : 
MS (+veESI) : 522.5 (M+H) + . 
5 b) An analogous reaction to that described in example 6c, but starting with N-(3- 
fluorophenyl)-2-{ 3-[(7-{ 3-[(2-hydroxy-l , l-dimethylethyl)amino]propoxy }quinazolin-4- 
yl)amino]-l^-pyrazol-5-yl}acetamide (310 mg, 0.59 mmol) yielded di-tert-butyl 2-{[3-({4- 
[(5-{24(3-fluorophenyl)amino]-2-oxoethyl}-lH-pyrazol-3-yl)amino]quinazolin-7- 
yl}oxy)propyl]amino}-2-methylpropyl phosphate (247 mg, 58 % yield) as a pale yellow solid 
10 which was used in the next step without further characterisation. 

Example 41 - Pre paration of compound 41 in table 3 - 2-rr3-fl4-r(5-f2-r(3- 
fluorophenvnamin ol-a-oxoethvlVlg-pyrazol-S-vnaminol-quinazoIin-?- 
vl)oxv)propvnfpropvl)amino1e thvl dihvdrogen phosphate 
15 An analogous reaction to that described in example 1, but starting with di-terr-butyl 2- 

[[3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoemyl}-lH-pyrazol-3-yl)amino]-quinazoHn-7- 
yl}oxy)propyl](propyl)amino]ethyl phosphate (270 mg, 0.38 mmol) yielded compound 41 in 
table 3 (248 mg, 96 % yield) as a dihydrochloride salt : 

'H-NMR (DMSO ds): 11.98 (s, 1H), 10.77 (s, 1H), 8.96 (s, 1H), 8.84 (d, 1H), 7.65 (d, 1H), 
20 7.46 (d, 1H), 7.32-7.41 (m, 3H), 6.88 (m, 1H), 6.73 (s, 1H), 6.73 (s, 1H), 4.32 (t, 2H), 4.27 (t, 
2H), 3.87 (s, 2H), 3.43 (t, 2H), 3.14 (m, 2H), 2.28 (m, 2H), 1.75 (m, 2H), 0.94 (t, 3H) : 
MS (+ve ESI) : 602 (M+H) + , 
MS (-ye ESI) : 600 (M-H)\ 

di-tert-butyl2-[[3-({4-[(5-{2-[(3-fluorophenyl)armno]-2-oxoethyl}-lH-pyrazol-3-yl)amino]- 
25 quinazolin-7-yl}oxy)propyl](propyl)amino]ethyl phosphate used as starting material was 
obtained as follows : 

a) An analogous reaction to that described in example 37a), but starting with N- 
(aminopropyl)ethanol (0.89 g, 8.6 mmol) yielded N-(3-fluorophenyl)-2-{3-[(7-{3-[(2- 

hydroxyethyl)(propyl)amino]propoxy}-quinazolin-4-yl)amino]-lH-pyrazol-5-yl}acetarmdea^ 
30 a pale yellow solid (480 mg, 32 % yield) : 

J H-NMR (DMSO-dfi) : 12.30 (br s, 1H), 10.38 (s, 1H), 10.15 (br s, 1H), 8.50 (s, 2H), 7.60 (d, 
1H), 7.34 (m, 2H), 7.15 (br s, 2H), 6.90 (dd, 1H), 6.78 (br s, 1H), 4.30 (br s, 1H), 4.18 (t, 2H), 
3.75 (s, 2H), 3.45 (s, 2H), 2.33-2.75 (m, 6H), 1.90 (t, 2H), 1.40 (m, 2H), 0.80 (m, 3H) : 
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MS (+ve ESI) : 522 (M+H) + , 
MS (-ve ESI) : 520 (M-H)-. 

b) An analogous reaction to that described in example 6c, but starting with iV-(3- 

fluorophenyl)-2-{34(7-{3-[(2-hydroxyethyl)(propyl)amino]propoxy}-quinazolin-4- 
5 yl)amino]-lH-pyrazol-5-yl}acetamide (470 mg, 0.90 mmol) yielded di-te/t-butyl 2-[[3-({4- 

[(5-{2-[(3-fluorophenyl)amino]-2-oxoemyl}-lff-pyrazol-3-yl)amino]^uinazolin-7- 
yl}oxy)propyl](propyl)ainino]ethyl phosphate (271 mg, 42 % yield) as a pale yellow solid : 
'H-NMR (DMSO dg): 12.08 (br s, 1H), 10.00 (s, 1H), 9.89 (br s, 1H), 8.53 (s, 1H), 8.42 (d, 
1H), 7.59 (d, 1H), 7.34 (m, 2H), 7.17 (m, 2H), 6.84 (m, 1H), 6.56 (br s, 1H), 4.25 (t, 2H), 3.94 
10 (m, 2H), 3.76 (s, 2H), 2.79 (t, 2H), 2.71 (t, 2H), 2.50 (t, 2H), 1.93 (m, 2H), 1.48 (m, 20H), 
0.89 (t, 3H) : 

MS (+ve ESI) : 714 (M+H) + , 
MS (-ve ESI) : 712 (M-H)". 

15 ExampIe 42 ' Preparati on of Compound 42 in table 3 - U2R)-l.[3-({4-r(5-1 2-f|3. 
flttorophenvl)ainino1-2-o™ fl ni^ ~~~ 
.Yl}oxy)propvnpvrrolidin-2 .yl> me thvl dihydrogen nhnsnW* 

An analogous reaction to that described in example 1, but starting with di(terf-butyl) 

{(2^)-l-f3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-oxoemyl}-liy-pyrazol-3-yl)aniino]- 
20 quinazolin-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (280 mg, 0.39 mmol) yielded 
compound 42 in table 3 (268 mg, 100 % yield) as a pale yellow dihydrochloride salt : * 
'H-NMR (DMSO d6): 11.96 (s, 1H), 10.75 (s, 1H), 8.94 (s, 1H), 8.82 (d, 1H), 7.65 (d, 1H), 
7.43 (d, 1H), 7.28-7.41 (m, 3H), 6.91 (m, 1H), 6.71 (s, 1H), 4.31 (t, 2H), 4.20 (m, 2H), 3.86 
(s, 2H), 3.77 (m, 1H), 3.55-3.69 (m, 2H), 3.29 (m, 1H), 3.17 (m, 1H), 2.22-2.37 (m, 2H), 2.17 
25 (m, 1H), 2.04 (m, 1H), 1.90 (m, 1H), 1.79 (m, 1H) : 
MS (+ve ESI) : 600 (M+H) + , 
MS (-ve ESI): 598 (M-H)". 

di(^-butyl){(2/?)-l-t3-({4-[(5-{2-[(3-fluorophenyl)amino]-2-ox^^^ 

yl)amino]- q mna2ohn-7-yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate used as starting 
30 material was obtained as follows : 

a) An analogous reaction to that described in example 37a), but starting with D-prolinol 
(0.87 g, 8.6 mmol) yielded ^-(3-fluorophenyl)-2-{3-[(7-{3-[(2i?)-2-(hydroxymethyl)- 
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pyrrolidin-l-yl]propoxy}-quinazolin-4-yl)amino]-li7-pyrazol-5-yl}acetamide as a pale yellow 
solid (530 mg, 35 % yield) : 

'H-NMR (DMSO-d 6 ) : 12.33 (br s, 1H), 10.38 (s, 1H), 10.20 (br s, 1H), 8.50 (s, 2H), 7.60 (d, 
1H), 7.35 (m, 2H), 7.15 (s, 2H), 6.89 (dd, 1H), 6.75 (br s, 1H), 4.30 (br s, 1H), 4.16 (t, 2H), 
5 3.73 (s, 2H), 3.39 (m, 1H), 3.19 (m, 1H), 3.08 (m, 1H), 2.98 (m, 1H), 2.17 (m, 1H), 1.95 (m, 
2H), 1.80 (m, 1H), 1.49-1.73 (m, 4H) : 
MS (+ve ESI) : 520 (M+H) + , 
MS (-ve ESI) : 518 (M-H)\ 

b) An analogous reaction to that described in example 6c, but starting with N-0- 
10 fluorophenyl)-2-{3-[(7-{3-[(2^)-2-(hydroxymethyl)pyn-olidin-l-yl]propoxy}-qidnazolin-4- 
yl)amino]-lff-pyrazol-5-yl}acetamide(530mg, 1.02 mmol) yielded di(ter*-butyl) {(2fl)-l-[3- 
({4-[(5-{2-[(3-fluorophenyl)annno]-2-oxoethyl}-lH-pyrazol-3-yl)amino]-quinazoli 
yl}oxy)propyl]pyrrolidin-2-yl}methyl phosphate (280 mg, 39 % yield) as a pale yellow solid : 
MS (+ve ESI) : 712 (M+H) + , 
15 MS(-veESI):710(M-H)-. 

Example 43 - Pre paration of compound 43 in table 4 - 2-rr4-a4-r(5-f2-rr2.3- 
difluorophenvnamino1-2-oxoet hvI>-lg-pvrazol-3-vnamino1-aninazoIin-7- 
yl)oxv)butvnfDro pvl)amino1ethvl dihvdrogen phosphate 

20 An analogous reaction to that described in example 1, but starting with di-terr-butyl 2- 

[[4-({4-[(5-{2-[(2,3-difluorophenyl)a^ 

7-yl}oxy)butyl](propyl)amino]ethyl phosphate (550 mg, 0.74 mmol) yielded compound 43 in 
table 4 (504 mg, 96 % yield) as the dihydrochloride salt : 

^-NMR (DMSO do) : 11.95 (s, 1H), 10.34 (s, 1H), 8.90 (s, 1H), 8.83 (d, 1H), 7.68 (m, 1H), 
25 7.45 (m, 2H), 7.22 (m, 2H), 6.72 (s, 1H), 4.23 (m, 4H), 3.91 (s, 2H), 3.40 (m, 2H), 3.20 (m, 
2H), 3.08 (m, 2H), 1.88 (m, 4H), 1.71 (m, 2H), 0.90 (t, 3H) : 
MS (+veESI) : 634 (M+H) + , 
MS (-ve ESI) : 632 (M-H)-. 

di-tert-butyl2-[[4-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2 -oxoethyl } - 1 iaT-pyrazol-3- 
30 yl)amino]-quinazolin-7-yl}oxy)butyl](propyl)amino]ethyl phosphate used as starting material 
was obtained as follows : 

a) 1 ,4-Dihydroxybutane (33.0 ml, 366 mmol) was added over 10 minutes to a stirred 
suspension of sodium hydride (14.6 g of a 60% dispersion in oil, 366 mmol) in 
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dimethylacetamide (200 ml) at 0 °C and the reaction stirred for 15 minutes before being 
heated to 60 °C. A solution of 7-fluoroquinazolin-4(3H)-one (10.0 g, 61.0 mmol) in 
dimethylacetaimde (60 ml) was added over 5 minutes and the reaction stirred at 1 10 °C for a 
further 5 hours. The reaction was cooled, poured onto ice (500 g) and treated with brine (500 
5 ml) and 5.0 N hydrochloric acid (until pH <6). The resultant solid was collected by suction 
filtration, washed with water and diethyl ether and then taken up in dimethylacetamide (100 
ml). The reaction was filtered and the filtrate evaporated in vacuo to yield 7-(4-hydroxy- 
butoxy)quinazolin-4(3i*)-one (5.88 g, 41 % yield) as a white solid after drying in vacuo : 
'H-NMR (DMSO dg) : 8.15 (s, 1H), 8.10 (m, 1H), 7.18 (m, 2H), 4.22 (m, 2H), 3.58 (m, 2H), 
10 1.90 (m, 2H), 1.70 (m, 2H) : 
MS (+ve ESI) : 235 <M+H) + , 
MS (-ve ESI) : 233 (M-H)\ 

b) Dimethylformamide (0.5 ml) was added to a stirred suspension of 7-(4-hydroxy- 
butoxy)quinazolin-4(3#)-one (4.86 g, 20.0 mmol) in thionyl chloride (50 ml) and the reaction 
15 heated at reflux for 1 hour. The reaction was cooled, the excess thionyl chloride was 

evaporated in vacuo and the residue was azeotroped with toluene (2 x 50 ml) before being 
taken up in dimethylacetamide (50 ml). 5-amino-lH-pyrazole-3-acetic acid (2.82 g, 20 mmol) 
and 4.0 N hydrochloric acid in dioxan (5.0 ml, 20 mmol) were added and the reaction was 
stirred at 90 °C for 40 minutes. The reaction was cooled to ambient temperature, poured into 
20 ice-water (500 ml) and acidified to pH>12with 40% aqueous sodium hydroxide solution. 
The reaction was filtered, the filtrate was acidified to pH <4.8 and the solid which precipitated 
was collected by suction filtration to yield (3-{[7-(4-chlorobutoxy)quinazolin-4-yl]amino}- 
l#-pyrazol-5-yl)acetic acid (7.07 g, 91 % yield) as a pale orange solid : 
'H-NMR (DMSO : 12.45 (br s, 2H), 8.57 (s, 1H), 8.50 (d, 1H), 7.17 (m, 2H), 6.60 (s, 1H), 
25 4.18 (m,2H), 3.75 (m,2H), 3.65 (s,2H), 1.90 (m,4H): 
MS (+ve ESI) : 376 (M+H) + , 
MS (-veESI) : 374 (M-H)\ 

c) Phosphorus oxychloride (1.8 ml, 19.5 mmol) was added to a stirred suspension of 2,3- 
difluoroaniline (2.88 g, 22.3 mmol), (3-{[7-(4-chlorobutoxy)quinazolin-4-yl]amino}-m- 
30 pyrazol-5-yl)acetic acid (6.97 g, 18.6 mmol) and pyridine (100 ml) at 0 °C. The reaction was 
stirred for 2.5 hours at 0 °C, additional phosphorus oxychloride (0.3 ml) was added and the 
reaction allowed to warm to ambient temperature over 18 hours. Ethyl acetate (200 ml) and 
diethyl ether (100 ml) were added, the reaction was stirred and the sticky solid collected by 
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filtration before being suspended in water (300 ml). Dilute aqueous ammonia was added until 
the pH was >7 and the resultant solid was collected by suction filtration. Washing of the 
resultant solid with water and then acetonitrile, followed by prolonged drying in vacuo, 
yielded 2-(3-{[7-(4-chlorobutoxy)quinazolin-4-yl]amino}-l/7-pyrazol-5-yl)-^-(2,3- 
5 difluorophenyl)acetamide (7.6 g, 84 % yield) as a pale brown solid : 

X H-NMR (DMSO d*) : 10.20 (s, 1H), 8.63 (s, 1H), 8.58 (d, 1H), 7.69 (m, 1H), 7.23 (m, 1H), 
7.15 (m, 3H), 6.68 (s, 1H), 4.14 (m, 2H), 3.81 (s, 2H), 3.70 (m, 2H), 1.88 (m, 4H) : 
MS (+ve ESI) : 487 (M+H) + 
MS (-ve ESI) : 485 (M-H)\ 
10 d) An analogous reaction to that described in example 28f), but starting with 2-(n- 
propylamino)ethanol (765 mg, 7.40 mmol) and 2-(3-{ [7-(4-chlorobutoxy)quinazolin-4- 
yl]amino}-l J H r -pyrazol-5-yl)-A^-(2,3-difluorophenyl)acetamide (1.20 g, 2.47 mmol) yielded iV- 
(3-fluorophenyl)-2-{3-[(7-{4-[ethyl(2-hydroxyemyl)amino]butoxy}^uinazolin^yl)amino]- 
l#-pyrazol-5-yl}acetamide as a brown solid (625 mg, 46 % yield) : 
15 'H-NMR (DMSO d 6 ) : 10.3 (br s, 1H), 8.49 (s, 1H), 8.45 (m, 1H), 7.70 (m, 1H), 7.15 (m, 3H), 
7.1 (s, 1H), 6.58 (br, s, 1H), 4.1 (m, 2H), 3.80 (s, 2H), 3.42 (m, 2H), 2.45 (m, 4H), 2.33 (m, 
2H), 1.77 (m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 0.81 (t, 3H) : 
MS (+ve ESI) : 554 (M+H) + 
MS (-ve EST) : 552 (M-H)\ 
20 e) An analogous reaction to that described in example 6c, but starting with 7V-(2,3- 
difluorophenyl)-2-{3-[(7-{4-[(2-hydroxyemyl)(propyl)amino]butoxy}-quinazoUn-4- 
yl)amino]-lZZ-pyrazol-5-yl}acetamide (540 mg, 0.98 mmol) yielded di-terf-butyl 2-[[4-({4- 
[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoemyl}-lH-pyrazol-3-yl)anuno]-quinazolin-7- 
yl}oxy)butyl](propyl)amino]ethyl phosphate (566 mg, 78 % yield) as a pale yellow solid : 
25 'H-NMR (DMSO d*) : 12.3 (s, 1H), 10.18 (m, 2H), 8.51 (m, 2H), 7.72 (m, 1H), 7.15 (m, 4H), 
6.77 (s, 1H), 4.15 (m, 2H), 3.85 (m, 4H), 2.65 (m, 2H), 2.40 (m, 2H), 1.78 (m, 2H), 1.56 (m, 
2H), 1.4 (m, 2H), 1.39 (s, 18H), 0.85 (t, 3H) : 
MS (+ve ESI) : 746 (M+H) + 
MS (-ve ESI) : 744 (M-H)\ 
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Example 4 4 - Preparation of Compound 44 in table 4 - 2-rr4-(f4-rr5-f2-rf2.3- 
difluorophenvl)amino1-2 -oxoethvl>-lH-pvrazol-3-vl)ainino1-auinazolin-7- 
vlloxv)but vnfethvnamino1ethvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(f<?rz-butyl) 
5 2-[[4-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl }-l/f-pyrazol-3-yl)amino]- 
quinazoIin-7-yl}oxy)butyl](ethyl)amino]ethyl phosphate (386 mg, 0.53 mmol) yielded 
compound 44 in table 4 (340 mg, 93 % yield) as a white dihydrochloride salt: 
'H-NMR (DMSO dg) : 11.97 (s, 1H), 10.35 (s, 1H), 8.92 (s, 1H), 8.85 (d, 1H), 7.67 (m, 1H), 
7.45 (m, 2H), 7.18 (m, 2H), 6.75 (s, 1H), 4.23 (m, 4H), 3.90 (s, 2H), 3.39 (m, 2H), 3.20 (m, 
10 4H), 1.87 (m,4H), 1.25 (t,3H): 
MS (+ve ESI) : 619 (M+H) + 
MS (-ve ESI) : 617 (M-H)-. 

di(terf-butyl) 2-[[4-({4-[(5-{2-[(23-difluorophenyl)ainino]-2-oxoethyl}-liy-pyrazol-3- 
yl)amino]-quinazolin-7-yl}oxy)butyl](ethyl)amino]ethyl phosphate used as starting material 
15 was obtained as follows : 

a) An analogous reaction to that described in example 43d), but starting with 2- 
(ethylamino)ethanol (468 mg, 5.25 mmol) yielded W-(3-fluorophenyl)-2-{3-[(7-{4-[ethyl(2- 

hydroxyethyl)amino]butoxy}-quinazolin^yl)amino]-lH-pyrazol-5-yl}acetamide as an off- 
white solid (443 mg, 47 % yield) : 

j 20 'H-NMR (DMSO dg) : 10.25 (br s, 1H), 8.45 (m, 2H), 7.70 (m, 1H), 7.12 (m, 4H), 6.58 (br s, 
1H), 4.25 (br s, 1H), 4.13 (m, 2H), 3.80 (s, 2H), 3.42 (m, 2H), 1.76 (m, 2H), 1.55 (m, 2H), 
0.95 (t, 3H) : 

MS (+ve ESI) : 540 (M+H) + 

MS (-ve ESD : 538 (M-H)'. 

25 b) An analogous reaction to that described in example 6c, but starting with iV-(3- 

fluorophenyl)-2-{3-[(7-{4-[emyI(2-hydroxyemyl)amino]butoxy}-quinazolin-4-yl)amino^ 
j pyrazol-5-yl}acetamide (385 mg, 0.71 mmol) yielded di(tert-butyl) 2-[[4-({4-[(5-{2-[(2,3- 

difluorophenyl)anuno]-2-oxoethyl}-l//-pyrazol-3-yl)amino]-quinazoHn-7- 
yl}oxy)butyl](ethyl)amino]ethyl phosphate (393 mg, 75 % yield) as a pale yellow solid : 
30 1 H-NMR (DMSO ds) : 12.30 (s, 1H), 10.18 (br s, 1H), 8.50 (m, 2H), 7.71 (m, 1H), 7.15 (m, 
4H), 6.78 (s, 1H), 4.3 (m, 2H), 3.85 (m, 4H), 2.68 (m, 2H), 1.78 (m, 2H), 1.58 (m, 2H), 1.40 
(s, 18H), 0.97 (t, 3H) : 
MS (+ve ESI) : 732 (M+H) + 
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MS (-ve ESI) : 730 (M-H)\ 

Example 45 - Preparation of Compound 45 in table 4 - |(22?)-l-r4-(|4-r(5-l2-r(2.3- 
difluorophenvI)amino1-2-oxoethyl>-lg-pvrazol-3-vI)amino1-quinazoIin-7- 
5 vnoxv)butvnpvrroIidin-2-vl>methvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(te/f-butyl) 
{(2i?)-l-[4^{4-[(5-{2-[(23-difluorophenyl)attiino]-2-oxoethyl}-liy-pyi^ol-3-yl)aniino]- 
quinazoun-7-yl}oxy)butyl]pyrrolidin-2-yl}methyl phosphate (464 mg, 0.62 mmol) yielded 
compound 47 in table 4 (400 mg, 91 % yield) as an off-white dihydrochloride salt: 

10 'H-NMR (DMSO d 6 ) : 11.95 (s, 1H), 10.35 (s, 1H), 8.92 (s, 1H), 8.83 (d, 1H), 7.68 (m, 1H), 
7.45 (m, 2H), 7.18 (m, 2H), 6.71 (s, 1H), 4.2 (m, 4H), 3.92 (s, 2H), 3.72 (m, 1H), 3.60 (m„ 
1H), 3.45 (m, 1H), 3.15 (m, 2H), 2.15 (m, 1H), 1.7-2.1 (m, 7H) : 
MS (+ve ESI) : 63 1 (M+H) + 
MS(-veESI):630 (M-H)\ 

15 di(terf-butyl) {(2i?)-l-[4K{4-[(5-{2-[(2,3-dlfluorophenyl)amino]-2-oxoethyl}-l/7-pyrazol-3- 
yl)arnino]-quinazolin-7-yl}oxy)butyl]pyrrolidin-2-yl}methyl phosphate used as starting 
material was obtained as follows : 

a) An analogous reaction to that described in example 43d), but starting with D-prolinol 
(530 mg, 5.25 mmol) yielded //-(2,3-difluorophenyl)-2-{3-[(7-{4-[(2/?)-2- 

20 (hydroxymethyl)pyrrolidin-l-yl]butoxy} 
as an off-white solid (516 mg, 54 % yield) : 

'H-NMR (DMSO de) : 10.25 (br s, 1H), 8.45 (m, 2H), 7.7 (m, 1H), 7.15 (m, 4H), 6.6 (br s, 
1H), 4.30 (br s, 1H), 4.21 (m, 2H), 3.80 (s, 2H), 3.40 (m, 1H), 3.20 (m, 1H), 3.05 (m, 1H), 
2.85 (m, 1H), 2.40 (m, 1H), 2.30 (m, 1H), 2.10 (m, 1H), 1.77 (m, 3H), 1.6 (m, 5H) : 
25 MS(+veESI):552(M+H) + 
MS (-ve ESI) : 550 (M-H)\ 

b) An analogous reaction to that described in example 6c, but starting with iV-(2,3- 
difluorophenyl)-2-{3-[(7-{4-[(2^)-2-(hydroxymethyl)pyaoUdin-l-yl]butoxy}-quinazolin-4- 
yl)amino]-l^-pyrazol-5-yl}acetamide (450 mg, 0.82 mmol) yielded di(rerr-butyl) {(2R)-l-[4- 

30 ({4-[(5-{2-[(23-difluorophenyl)anuno]-2-oxoethyl}-lH-pyrazol-3-yl)amino]-quinazolin-7- 
yl}oxy)butyl]pyrrolidin-2-yl}methyl phosphate (470 mg, 77 % yield) as a pale yellow solid : 
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'H-NMR (DMSO de) : 12.3 (s, 1H), 10.18 (s, 1H), 8.50 (m, 2H), 7.71 (m, 1H), 7.18 (m, 4H), 
6.77 (s, 1H), 4.15 (m, 2H), 3.80 (m, 3H), 3.62 (m, 1H), 3.05 (m, 1H), 2.80 (m, 1H), 2.65 (m, 
1H), 2.37 (m, 1H), 2.18 (m, 1H), 1.80 (m, 3H); 1.62 (m, 5H), 1.38 (s, 18H) : 
MS (+ve ESI) : 744 (M+H) + 
5 MS(-veESI):742(M-H)\ 

Example 46 - Preparation of compound 46 in table 4 - 2-rr4-(f4-r(5-l2-r(23- 
difluorophenvI)amino1-2-oxoethvll-lg-pyrazoI-3-vl)amino1auinazoIin-7- 
ylloxv)butvIl(methvl)amino1ethvl dihvdrogen phosphate 

10 An analogous reaction to that described in example 1, but starting with di-terr-butyl 2- 

[[4-( {4-[(5-{ 2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-l^-pyrazol-3-yl)amino]quinazolin- 
7-yl}oxy)butyI](methyl)amino]ethyl phosphate (250 mg, 0.35 mmol) yielded compound 46 in 
table 4 (263 mg, 100 % yield) as an off-white dihydrochloride salt.: 

J H-NMR (DMSO de) : 11.95 (s, 1H), 10.35 (s, 1H), 8.92 (s, 1H), 8.83 (d, 1H), 7.69 (m, 1H), 
15 7.45 (m, 2H), 7.29 (m, 2H), 6.75 (s, 1H), 4.22 (m, 4H), 3.81 (s, 2H), 3.39 (m, 2H), 3.20 (m; 
2H), 2.80 (s, 3H), 1 .85 (m, 4H) : 
MS (+ve ESI) : 605 (M+H) + 
MS (-ve ESI) : 603 (M-H)\ 

di-/ert-butyl2-[[4-({4-[(5-{2-[(2,3-cfifluorophenyl)aniino]-2-oxoethyl}-lH-pyrazol-3- 
20 yl)amino]quinazolin-7-yl }oxy)butyl](methyl)amino]ethyl phosphate used as starting material 
was obtained as follows : 

a) An analogous reaction to that described in example 43d), but starting with 2- 

(methylamino)ethanol (394 mg, 5.25 mmol) yielded iV-(2,3-difluorophenyl)-2-{ 3-[(7-{4-[(2- 

hydroxyemyl)(memyl)amino]butoxy}quinazoUn-4-yl)amino]-liy-pyrazol-5-yl}acetamide as 
25 an off-white solid (536 mg, 58 % yield) : 

'H-NMR (DMSO de) : 10.25 (br s, 1H), 8.45 (m, 2H), 7.71 (m, 1H), 7.15 (m, 4H), 6.58 (br s, 
1H), 4.3 (br s, 1H), 4.12 (m, 2H), 3.80 (s, 2H), 3.45 (m, 2H), 2.39 (m, 4H), 2.15 (s, 3H), 1.79 
(m, 2H), 1.58 (m, 2H) : 
MS (+ve EST) : 526 (M+H) + 
30 MS(-veESI):524(M-H)-. 

b) An analogous reaction to that described in example 6c, but starting with A^-(2,3- 
difluorophenyl)-2-{3-[(7-{4-[(2-hydroxyethyl)(methyl)amino]butoxy}quinazolin-4- 
yl)amino]-l#-pyrazol-5-yl}acetamide (460 mg, 0.88 mmol) yielded di-ter*-butyl 2-[[4-({4- 
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[(5-{2-[(2,3-difluorophenyl)anuno]-2-oxoethyl}-l^-pyrazol-3-yl)anrino]quinazoUn-7- 
yl}oxy)butyl](methyI)amino]ethyl phosphate (368 mg, 59 % yield) as a pale yellow solid : 
'H-NMR (DMSO ds) : 12.30 (s, 1H), 10.17 (m, 2H), 8.50 (m, 2H), 7.70 (m, 1H), 7.18 (m, 
4H), 6.77 (s, 1H), 4.15 (m, 2H), 3.9 (m, 2H), 3.85 (s, 2H), 2.60 (m, 2H), 2.43 (m, 2H), 2.20 (s, 
5 3H), 1.8 (m, 2H), 1.58 (m, 2H), 1.40 (s, 18H) : 
MS (+ve ESI) : 718 (M+H) + 
MS (-ve ESI) : 716 (M-H)'. 

Example 47 - Pre paration of Compound 47 in table 4 - {(2S)-l-r4-«4-IY5-l2-r(2.3- 
10 difluoroDhenvnaminol- ^oxoethvU-lg-pvrazol-S-vnaminol-auinazolin-?- 
vnoxv)butvl1nvrrolidin-2-vl Wthvl dihvdrogen phosphate 

An analogous reaction to that described in example 1, but starting with di(*erf-butyl) 

{(25)-l-[4-({4-[(5-{2-[(23-difluorophenyl)amino]-2-oxoemyl}-lH-pyrazol-3-yl)anuno]^ 
quinazolin-7-yl}oxy)butyl]pyrrolidin-2-yl}methyl phosphate (386 mg, 0.53 mmol) yielded 
15 compound 47 in table 4 (340 mg, 93 % yield) as an off-white ^hydrochloride salt : 

'H-NMR (DMSO ds) : 11.7 (br s, 1H), 10.30 (s, 1H), 8.87 (s, 1H), 8.75 (d, 1H), 7.68 (m, 1H), 
7.40 (m, 2H), 7.19 (m, 2H), 6.71 (s, 1H), 4.20 (m, 2H), 4.18 (m, 2H), 3.90 (s, 2H), 3.7 (m, 
1H), 3.58 (m, 1H), 3.42 (m, 1H), 3.1 (m, 2H), 2.15 (m, 1H), 1.75 - 2.1 (m, 7H) : 

MS (+ve ESI) : 630 (M+H) + 
20 MS(-veESI):632(M-H)-. 

di(fe/*-butyl) {(25)-l-[4-({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoethyl}-m-pyrazol-3- 

yI)amino]-quinazohn-7-yl}oxy)butyl]pyrroUdin-2-yl}methyl phosphate used as starting 

material was obtained as follows : 

a) An analogous reaction to that described in example 43d), but starting with L-prolinol 
25 (530 mg, 5.25 mmol) yielded AT-(2,3-difluorophenyl)-2-{3-[(7-{4-[(25)-2- 
(hydroxymemyl)pyrrohaln-l-yl]bu^ 
as an off-white solid (550 mg, 57 % yield) : 

'H-NMR (DMSO d 6 ) : 12.38 (br s, 1H), 10.20 (br s, 1H), 8.47 (m, 2H), 7.70 (m, 1H), 7.15 (m, 
4H), 6.62 (br s, 1H), 4.28 ( br s, 1H), 4.15 (m, 2H), 3.81 (s, 2H), 3.40 (m, 1H), 3.20 (m, 1H), 
30 3.02 (m, 1H), 2.81 (m, 1H), 2.38 (m, 1H), 2.30 (m, 1H), 2.10 (m, 1H), 1.78 (m, 3H), 1.58 (m, 
5H): 

MS (+ve ESI) : 552 (M+H) + 
MS (-ve ESI) : 550 (M-H)\ 
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b) An analogous reaction to that described in example 6c, but starting with N-(2,3- 
afluo ro phenyl)-2-{3-[(7-{^ 

yOaminoJ-l/Z-pyrazol-S-ylJacetamide (340 mg, 0.62 mmol) yielded di(terf-butyl) {(2S)-l-[4- 
({4-[(5-{2-[(2,3-difluorophenyl)amino]-2-oxoemyl}-l/f-pyrazol-3-yl)aim^ 
5 yl}oxy)butyl]pyrrolidin-2-yl}methyl phosphate (328 mg, 71 % yield) as a pale yellow solid : 
'H-NMR (DMSO d 6 ) : 12.30 (br s, 1H), 10.15 (s, 2H), 8.48 (m, 2H), 7.68 (m, 1H), 7.15 (m, 
4H), 6.75 (br s, 1H), 4.12 (m, 2H), 3.80 (m, 2H), 3.61 (m, 1H), 3.05 (m, 1H), 2.80 (m, 1H),' 
2.62 (m, 1H), 2.35 (m, 1H), 2.15 (m, 1H), 1.81 (m, 3H), 1.60 (m, 5H), 1.38 (s, 18H) : 
MS (+ve ESI) : 744 (M+H) + 
10 MS (-ve ESI) : 742 (M-H)". 



101092 



-110- 



BIE118054/EP 
101092-EP/P 



1. A compound of formula (I): 



O 

x-— n / — N 




wherein A is 5-membered heteroaryl containing a nitrogen atom and optionally containing 
one or two further nitrogen atoms; 
X is O, S, S(0), S(0) 2 or NR 14 ; 
10 misO, 1,2 or 3; 

Z is a group selected from -NR'R 2 , phosphonooxy, C 3 . 6 cycloalkyl (substituted by , 
phosphonooxy or C^alkyl (substituted by phosphonooxy)) and a 4- to 7-membered ring 
linked via a carbon atom containing a nitrogen atom and optionally containing a further 
nitrogen atom, which ring may be saturated, partially saturated or unsaturated wherein the 
15 ring is substituted on carbon or nitrogen by phosphonooxy or C^alkyl (substituted by 

phosphonooxy) and wherein the ring is optionally further substituted on carbon or nitrogen by 
1, 2 or 3 halo or Ci^alkyl groups; 

R 1 is -COR 8 , -CONR 8 R 9 or C,. 6 alkyl (substituted by phosphonooxy and optionally further 
substituted by 1 or 2 halo or methoxy groups); 
20 R 2 is hydrogen, -COR 10 , -CONR 1 V 1 , C^alkyl (optionally substituted by 1, 2 or 3 halo or 
C^alkoxy groups or-S(0)pR n (where p is 0, 1 or 2) or phosphonooxy), C^alkenyl, C 2 . 
galkynyl, C 3 ^cycloalkyl and C 3 .6cycloalkylC M alkyl; 

or R 1 and R 2 together with the nitrogen to which they are attached form a 4- to 7- membered 
ring optionally containing a further nitrogen atom which may be saturated, partially saturated 
25 or unsaturated wherein the ring is substituted on carbon or nitrogen by a group selected from 
phosphonooxy and C^alkyl (substituted by phosphonooxy or -NR 8 R 9 ) and where the ring is 
optionally further substituted on carbon or nitrogen by 1, 2 or 3 halo or C M alkyl groups; 
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R 3 is hydrogen, halo, cyano, nitro, C^alkoxy, Ci. 6 alkyl, -OR 12 , -CHR 12 R 13 , -OC(0)R 12 , - 
C (0)R 12 , -NR 12 C(0)R 13 , ~C(0)NR 12 R 13 , -NR 12 S0 2 R 13 or-NR 12 R 13 ; 
R 4 is hydrogen or a group selected from Ci^alkyl, heteroaryl, heteroarylCi^alkyl, aryl and 
arylCi. 4 alkyl where the group is optionally substituted by 1, 2 or 3 substitutents selected from 
5 halo, methyl, ethyl, cyclopropyl and ethynyl; 

R 5 is selected from hydrogen, O^alkyl, C 2 -4alkenyl, C^alkynyl, C 3 -6cycloalkyl and C 3 . 
6cycloalkylCi ^alkyl; 

R 6 and R 7 are independently hydrogen, halo, C,^alkyl, C 3 -6cycloalkyl, hydroxy and Q. 
4 alkoxy; 

10 R 8 is Ci^alkyl substituted by phosphonooxy and optionally further substituted by 1 or 2 halo 
or methoxy groups; 
R 9 is hydrogen or Ci- 4 alkyl; 

R 10 is hydrogen or d^alkyl (optionally substituted by halo, d^alkoxy, S(0) q (where q is 0, 1 
or 2) or phosphonoxy); 
15 R n , R 12 , R 13 and R 14 are independently hydrogen, Ci^alkyl or heterocyclyl; 
or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1 wherein A is a group of formula (a), (b), (c), (d) or 
(e): 




(a) (b) (c) 




20 ( d ) (e) 

where * is the point of attachment to the X group of formula (I) and ** is the point of 

attachment to the (CR 6 R 7 ) group of formula (I). 
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3. A compound according to claim 2 wherein A is a group of formula (a) as defined in 
claim 2. 

4. A compounds according to any one of claims 1, 2 or 3 wherein X is NIL 

5 

5. A compound according to any one of the preceding claims wherein Z is -NR 1 !? 2 or a 
5- to 6-membered saturated ring linked via a carbon atom containing a nitrogen atom and 
optionally containing a further nitrogen atom, wherein the ring is substituted on carbon or 
nitrogen by phosphonooxy or Q^alkyl (substituted by phosphonooxy). 

10 

6. A pharmaceutical composition comprising a compound according to any one of the 
preceding claims in association with a pharmaceutically acceptable diluent or carrier. 

7. Use of a compound according to any one of claims 1 to 5 in therapy. 

15 

8. Use of a compound according to any one of claims 1 to 5 in the preparation of a 
medicament for the treatment of a disease where the inhibition of one or more Aurora kinase 
is beneficial. 

20 9. Use according to claim 8 wherein Aurora kinase is Aurora- A kinase or Aurora-B 
kinase. 

10. A process for the preparation of a compound according to claim 1 comprising 
converting a compound of formula (II) into a compound of formula (I) by phosphorylation of 
25 an appropriate hydroxy group: 




formula (II) 
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where A, X, m, R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and R 9 are as defined for claim 1; 
Z' is a group selected from -NR r R 2 , hydroxy, C 3 -6cycloalkyl (substituted by hydroxy or C u 
4alky] (substituted by hydroxy)) and a 4- to 7-membered ring linked via a carbon atom 
containing a nitrogen atom and optionally containing a further nitrogen atom, which ring may 
5 be saturated, partially saturated or unsaturated wherein the ring is substituted on carbon or 
nitrogen by hydroxy or C^alkyl (substituted by hydroxy) and wherein the ring is optionally 
further substituted on carbon or nitrogen by 1, 2 or 3 halo or d^alkyl groups; 
R r is -COR 8 ', -CONR 8 R 9 or Ci^alkyl (substituted by hydroxy and optionally further 
substituted by 1 or 2 halo or methoxy groups); or R r and R 2 together with the nitrogen to 

10 which they are attached form a 4- to 7- membered ring optionally containing a further 

nitrogen atom which may be saturated, partially saturated or unsaturated wherein the ring is 
substituted on carbon or nitrogen by a group selected from hydroxy and Ci^alkyl (substituted 
by hydroxy or -NR 8 R 9 ) and where the ring is optionally further substituted on carbon or 
nitrogen by 1, 2 or 3 halo or Ci^alkyl groups; and 

15 R 8 ' is Ci^alkyl substituted by hydroxy and optionally further substituted by 1 or 2 halo or 
methoxy groups: 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

20 iii) forming a pharmaceutically acceptable salt. 
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ABSTRACT 
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Quinazoline derivatives of formula (I): 




5 wherein A is 5-membered heteroaryl containing a nitrogen atom and one or two further 
nitrogen atoms; compositions containing them, processes for their preparation and their use in 
therapy. 
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